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THE RUDISTIDS OF SOUTHERN MEXICO 

BY 

ROBERT H. PALMER 

Formerly Chief Paleontologist and Stratigrapher of the 
Geological Institute of Mexico 

Introduction 

The material discussed in the following pages was in part 
collected and studied while I was in the employ of the Mexican 
Government. I desire to express my great appreciation to Sr. Ing. 
Leopold© Salazar-Salinas, my friend and erstwhile chief, the 
former Director of the Instituto Geologico, for his ever ready 
material assistance in the prosecution of scientific work and 
for his interest and enthusiasm in advancing the geological 
knowledge of his country. An expression of appreciation is 
also due to the staff of the Instituto Geologico for their co- 
operation and friendly interest. I. wish also to express my 
appreciation to Dr. Bruce L. Clark of the University of Cali- 
fornia for his interest in this field and assistance in furnishing 
references to literature, and to the authorities of the library of 
the University of California for the free use and loan of refer- 
ence works. The Geological Department of Stanford Uni- 
versity very kindly furnished quarters for the cleaning and 
studying of the material as well as the use of the library. The 
Mining Department of Stanford University was of great 
assistance in allowing the free use of their photographic and 
other equipment. For Dr. J. P. Smith, whose wise and kindly 
suggestions I have followed with profit and whose assistance 
is ever available, I have a deep feeling of gratitude. A special 
debt I owe to my wife, upon whom the drudgery of revising, 
correcting and typing has fallen and to whose enthusiasm and 
industry is due the work in its present form. 

The t)q)e material has been for the most part deposited in 
the Museum of the California Academy of Sciences. The type 
of Immanitas mahuacencis is the property of the Instituto 
Geologico de Mexico and is deposited with that institution; 
paratypes, however, arc at the California Academy of Sciences 
and Leland Stanford Junior University. 



6 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. pAnni 


Geology 

The general area under discussion lies south of an east-west 
line drawn at about the latitude of 20® north or somewhat 
north of Mexico City. For the most part only the western or 
Pacific side will be described. 

Physiography: Two physiographic provinces are here 
represented. The first is the well marked Volcanic Belt that 
runs east and west across Mexico. This is some 75 miles wide 
and its axis runs about through Mexico City. It is 
characterized by a line of semi-active volcanoes and several 
hundred extinct cones. Between C-Colima* on the west and 
C-Citlalteptl or Orizaba on the east are some of the highest 
mountains of North America. Among these are C-Toluca, 
Popocatepetl, Ixtaccihuatl and Malintzi. The notable features 
are the more or less regularly arranged and spaced volcanic 
ridges which divide the country into large rectangular un- 
drained valleys with the long axes east-west. The elevation 
of these valleys ranges from 4500 to 7500 feet. 

Basic extrusions completely cover the surface except near 
the edges of the belt where the underlying sediments have 
been cut into and exposed by erosion. 

South of this Volcanic Belt lies the folded and faulted south 
end of the Mexican Highland. This has been named the Sierra 
del Sur Province.® It is characterized by numerous mountain 
ranges and intervening filled valleys which results in the eleva- 
tion of the highland continuing south to within about 25 miles 
of the coast where the ridges become lower and lower and 
finally pass under the ocean on the Oaxaca coast. 

Structure: This area presents several distinct characteristics 
that set it off from all others in North America. The map of 
Mexico shows that the west coast lies south about 23® east. 
At latitude 19® the coast line makes a sharp turn to the south- 
east and its bearing changes to S 70° E. This bearing con- 
tinues until the longitude of Puerto Angel is reached. It then 
turns N 70° E and continues in a broad curve along Chiapas 
forming the Isthmus of Tehuantepec. As is to be expected, all 


^ C- is the abbreviation for Cerro, the Spanish word for hill or mountain. 
* Thayer, Jour. Geol. vol. 24, p. 90, 1916. 
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the principal structures maintain approximately the same 
trend. 

Structurally the southern part of this area is simply a large 
monocline connecting the highland to the north with the low 
coast country to the south. This monocline is complicated by 
numerous minor folds and faults. However, any section 
across this shows the same formations progressively lower to 
the south as the coast is approached. 

The two physiographic units mentioned above suggest that 
pressure from the south accumulated until the crust folded 
and broke in the Volcanic Belt. This fractured area afforded 
conduits for escape to the molten material below. Folding and 
elevation continued further to the south resulting in the moun- 
tainous country that extends nearly to the coast of southern 
Mexico. Further south the folding was less and took the 
form of foothills such as are commonly encountered on the 
flanks of mountain ranges. 

The marked east-west structure in southern Mexico from about 
the latitude 20° SCK south to the ocean is evidenced not only 
by the Volcanic Belt but also by the principal ranges, as well 
as by the shape and direction of the long axes of the valleys 
and the lakes. 

Discussion of the broader aspects of this anomalous structure 
will be deferred until the faunal relationships are set forth. 


Column 

Recent 

cffusives 

Quaternary 

Pleistocene 

cfFusives and sediments 

Cretaceous 

Turonian 

Cenomanian 

limestone 

marine congl. and terrestrial 
ss. sh. and congl. 

Jurassic 

Lias 

shales and sandstones 


Lias: The geologic column in southern Mexico shows but 
four formations. The oldest formation known at present is 
the Lias according to Wieland. This is exposed in the Mix- 
teca Alta in western Oaxaca. The flora found there has been 
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described by that author.* The beds are composed of sand- 
stones, slates and shales with a few coal seams. Wieland’s cor- 
relation is open to doubt as fossils of Dogger type have been 
found in beds that alternate with the plant horizons. 

From the Lias until the lower Cenomanian there is no 
record known in this part of Mexico. Whether these periods 
were represented by land conditions or by marine sedimenta- 
tion, the evidence of which was removed during the lower 
Cretaceous is not known at the present time. 

Cenomanian: Above the Jurassic lies the Cenomanian. 
This formation is of great extent and thickness. It is found 
in the states of Hidalgo, Vera Cruz, Jalisco, Colima, Michoa- 
can, Guerrero and Oaxaca. In the latter state it is exposed 
from a few miles south of Ejutla to the coast. For the most 
part the entire coast between the Isthmus of Tehuantepec 
west to Colima and for several miles inland is made up of this 
formation. Practically the only exception to this are the large 
intrusive masses which form extensive areas, particularly to 
the east. 

The best exposed section known is in the state of Jalisco 
west of the town of Tamazula. The lowest member exposed 
is a thin marine bed 100 or more feet in thickness. This is in 
reality a conglomerate but has the aspect of a limestone from 
the abundance of fossils and shell fragments that are present. 
This bed carries a large Rudistid fauna of Monopleuridae, 
Caprinidae and Radiolitidae t)rpes which will be described under 
“Paleontology.” Above this is an enormous series of terres- 
trial-appearing deposits which are at least 30,000 feet thick 
with an estimate of 50,000 by one explorer. These are inter- 
bedded shales, sandstones amd conglomerates with a capping of 
some 250 feet of gypsum and anhydrite. Throughout the 
whole formation except for the lowest and highest members 
the prevailing colors are rich buffs, browns and maroons. 

To the south and east are numerous granodiorite and 
granite intrusions. Towards this direction they become more 
numerous and extensive until in southern Oaxaca the entire 
formation has been metamorphosed to schist and gneiss with 
only isolated areas where its original nature is shown. How- 


*Wtel«nd, La flora Liaatca de Mixteca Alta. Inst. GeoL Max. Bui. 31. 1914. 
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ever, even in the schists and gneisses the presence of quartz 
and boulders of constituents, alien to the including mass bear 
evidence of its sedimentary origin. 

So completely has the aspect of this formation been altered 
by the intrusions that Aguilera, Felix & Lenk, Thayer and 
others have ascribed it to the Paleozoic and even Pre-Cam- 
brian.** 

It is from the lowest known marine member that the fossils 
came that are herein described as Cenomanian. 

Turanian: This formation is a thick limestone and of very 
broad extent. It is exposed in San Luis Potosi, Tamaulipas 
and Vera Cruz where it includes the Tamasopo, at the top of 
which the oil of the Tampico area is found. It is found in 
every state between the 20th parallel and the Isthmus of 
Tehuantepec. 

It is of interest in that it is the first of the sedimentary rocks 
to appear on the edge of the highland from under the extru- 
sive mass that covers the Volcanic Belt. This is the case both 
on the Atlantic and Pacific sides. 

The best exposure known to date is along the railroad from 
Guadalajara to Colima at the small town of Huescalapa. 
This is a continuation of the section that was used in describ- 
ing the Cenomanian. 

For the most part it is a hard massive limestone, though 
locally traces of bedding are seen. Due to its resistant quali- 
ties, it forms cliffs and conspicuous features of the landscape. 
Under lateral pressure it fractures and breaks into large blocks 
some of which are mile or more long. Through the frac- 
ture planes running water cuts deep gorges and caverns. The 
latter are rather common on the west coast. The well-known 
caves of Cacajuimilpa in the state of Guerrero were cut in this 
limestone. To the south and east in the states of Guerrero 
and Oaxaca it has been metamorphosed to marble by the action 
of the granodiorite instrusions. 

This limestone carries a Rudistid fauna of several species, 
most of which belong to the family Radiolitidse. It also con- 
tains Foraminifera. 


H. Thtyer, Jour. Geol. vol. 24, p. 92, 1916. Hill, Am. Inst. Minn. Eng. rol. 32, p. 
t7t, 1902. 
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Heretofore this limestone has been ascribed to the lower 
Cretaceous and correlated with the Comanchean limestone of 
Texas. 

Quaternary and recent effusives: Over the Volcanic Belt 
there are some 2000 feet of basalts, andesites and rhyolites. 
So completely does this material cover the underlying sedi- 
ments that the latter are but rarely exposed. It is only in the 
lower valleys such as Cuernavaca and Puebla where the ex- 
trusive mantle is thinner that the sediments are exposed by 
late folding and faulting. In those areas practically the only 
sedimentary formation exposed is the Turonian limestone. It 
is only in rare cases that folding or faulting or erosion on the 
highland has exposed the underlying Cenomanian. How- 
ever, on the edge of the highland sharp folding and 
faulting occurred and water courses have cut deep canons and 
exposed both the Turonian and the Cenomanian. 

Quaternary sediments: Nowhere in this part of Mexico 
have any recognized Tertiary sediments been encountered. 

On the highland, in the valley fill, land-laid Pleistocene with 
vertebrate remains is not uncommon. On the Oaxaca coast a 
few miles west of Escondido Bay, a thin bed of marine upper 
Pleistocene occurs with an abundant and well preserved fauna. 

Intrusions: Everywhere along the coast of Colima, Mi- 
choacan, Guerrero and Oaxaca there have been post-Turonian 
intrusions of granodiorite, granite and to a lesser extent di- 
orite. To the west, i.e. in Colima, these are not extensive and 
occur only in isolated places. However, they become progres- 
sively more abundant to the east, as has already been indicated, 
until along the Guerrero and Oaxaca coasts they form exten- 
sive areas. Dykes ten miles long and a mile or more wide 
with long branches are not uncommon. 

The completeness of the metamorphism of the Cenomanian 
is explained by the thinly bedded structure of the original 
rocks and the abundant branches of the intruding dykes. 

To the north, twenty miles from the ocean, the effect of the 
coastal intrusions decreases leaving the rocks altered to a 
much less extent. 
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There have been three periods of g^nodiorite intrusions. 
The first was by far the most extensive. This occurred at a 
relatively early period as the decomposed state of the rock con- 
tent bears witness. In the town of Pochutla in southern 
Oaxaca the decomposition of the gp'anite has progressed to 
such a degree that a well, 54 feet deep, did not encounter un- 
altered rock. The second period of intrusion was relatively 
unimportant. The intrusions cut the older granodiorite and 
persist as low, narrow ridges in the older rock. These dykes 
are but little altered. A few traces of a still later period of in- 
trusions are found. These dykes are very small and of no 
importance. 

To these periods may be added a fourth which is of a some- 
what different nature. The intruded material is pegmatites 
along the coast and aplites on the higher edge of the highland. 
In both of these are a few intrusions of practically pure quartz. 
Properly speaking, this is not an independent period but rather 
represents the final stage of the deep seated acidic intrusions. 

It seems very certain that these intrusions occurred while 
the rocks were deeply buried, as the intrusives along the coast 
are all practically granitoid in texture. However, no trace of 
the former mantle is known. As stated earlier, the highest 
member of the column of the sedimentary rocks is the Turo- 
nian limestone and only patches of this still persist along the 
coast. 


Paleontology 

Rudistids: The term “Rudistid” is applied to the aberrant 
type of sessile pelecypods that developed in tropical and semi- 
tropical waters of the Cretaceous seas and of which Chama is 
the sole surviving genus. It is now synon)mious with the 
suborder Chamacea of Fischer. The wide variation in form 
in this group has given it a checkered career with the system- 
atists. Different members of the group have at various times 
been placed with the corals, cirripeds, cephalopods, annelids 
and brachiopods. It was not until the latter part of the last 
century that a more thorough study of the anatomy of the ani- 
mals as reflected in the fossil remains, as well as the fossils 
themselves, has shown that many essential characters of the 
pelecypods, such as the two valves, the hinge plate, myophore 
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apparatus, shell structure, ligament and in many cases the 
siphonal areas, were present in the Rudistids and that the 
bizarre forms were merely due to modifications of common 
structures/ 

The Rudistid group is a large one. At present ninety-eight 
genera and numerous species have been described. 

Classification: So extensive has been the play on form and 
so varied the results that the group does not lend itself to a 
brief and at the same time adequate description. The various 
forms, however, may be placed into several groups that admit 
of a description sufficiently complete to be of some practical 
use. The genealogy of the Rudistids is so incompletely known 
that no scheme of classification based on relationship is at 
present possible. The following is purely artificial and is in- 
tended for convenience only. It represents relationship only 
in so far as resemblance is evidence of relationship. 

DiceratidcB-Chamidce Group: The Diceratidae include the 
oldest forms that are definitely known to belong to the Rudis- 
tids. They make their appearance in the Lausitanien (Juras- 
sic). Externally their form is suggested by their name, two 
horns. In both valves the umbos turn forward and coil out- 
ward as is shown by the anterior view of Requienia patigiata 
(PI. VI, fig. 5). The two coiled valves resemble the coiling 
of the horns of a ram viewed from the front. In the genus 
Diceras the two valves are subequal and the umbos loosely 
coiled and somewhat prolonged to right and left. In the genus 
Chatna the coiling is the same but the coils are tight and not 
prolonged which results in a flat shell (PI. XVIII, figs. 4, 5). 

In other genera the left valve is much the larger and the 
right valve is reduced to a small bent cone as in Apricardia 
(PI. VI, fig. 7), or to a small shallow form resembling the 
segpnent of an orange as in Toucasia (PI. XVIII, fig. 2), or 
Bayleoidea (PI. VI, fig. 1); the left valve may be entirely 
operculate as in Requienia (PI. XVIII, fig. 3). In none of 
these forms do the vertical radial plates appear (text fig. 1). 
They were usually attached by the left valve although some. 


* A knowledge of the hietory of the varioui clastihcationi of Rudiitidi is not of suf- 
ficient importance to warrant a review. For a summary of this history the reader te* 
referred to ''Manual of Molluscs," Woodward, 1871. 
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Pig. 1. Diagrammatic sketch of simple radiolitid form; primitive tjrpe. 

G, Body cavity. 
i. Inner shell layer. 

/. Funnel plates. In the early forms these are very near the vertical, e, g. 
Agtia davidsoni, 

vr. Vertical radial plates. These are simple and unbranched. 

The intersection of the two types of plates forms a mosaic of small squares 
(s) in a horizontal section. 



Fig. 2. Diagrammatic sketch of complex radiolitid form; later and more de- 
veloped type. 

i. Inner shell layer. 

/. Funnel plates. Note horizontal attitude which occurs in the forms 
later than those of fig. 1. These reach the upper surface only near 
the periphery. 

vr. Vertical radial plates. These branch and form a reticulated or mo- 
saic surface of small polygonal blocks. 

The intersection of the branches with the funnel plates results in the 
rhombic forms (R) in a vertical section. 
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for example Diceras arietina, were attached by the right 
valve. 

The surface is usually smooth but may be ornamented by 
transverse wrinkles or folds due to crowding of the mantle 
towards the inner part of the coil as in Bayleoidea cHvi n. sp. 
It may also have longitudinal ridges as in Requienia sp. (PI. 
VI, fig. 4). 

The shell substance of this group is composed of funnel 
plates only (text fig. 1). In Apricardia asymmetrica there 
seems to be an exception in the shell structure of the lower 
valve which apparently has two systems of plates. 

Monopleurida-Caprotinidce Group: This group is charac- 
terized by the general cone or funnel shape of the lower, at- 
tached valve, the presence of but one vertical groove (the liga- 
mental groove) on the surface and by the comparatively small 
upper valve which may be flat as in Horiopleura, somewhat 
convex as in Chaperia, Polyconites, Baryconites and Mono- 
pleura or it may be capuloid with the excentric umbo or apex 
situated on the dorsal margin as in Caprotina. 

The surface is usually ornamented by vertical ridges al- 
though some forms may show deep horizontal growth stages 
as in Monopleura salazari. 

In this group the shell substance is composed of funnel 
plates although traces of the vertical radial plates are present 
in one form, Baryconites multUineatus. 

Caprinidee: The general external aspect is well shown in 
Plates XI and XII. The lower valve is long and cylindrical, 
may be straight, curved or slightly twisted. The upper valve 
is always cone-shaped, usually coiled or bent. The ligamental 
groove is present in both valves. 

A very characteristic feature of this group is the presence of 
the vertical canals in the upper or lower valve or in both 
valves, formed by the vertical radial plates (PI. X, fig. 1). 
The surface may be smooth, vertically striated or transversely 
ribbed. 

Except for the thin, inner layer, the entire shell substance 
is made up of the vertical radial plates. 



Ko. 141 PALMER— RUDISTWS OF SOUTHERN MEXICO 15 

Radiolitidw : This well defined group is described on page 
79. The shell material is composed of both vertical radial 
plates and funnel plates. 

HippuritidoF : This family reached its greatest development 
in southern Europe. No forms were found in the area under 
discussion and mention of the group will be made for com- 
pleteness only. 

The superficial aspect is that of the Monopleuridae-Caproti- 
nida group. It differs from that group, however, by the 
presence of the two deep siphonal grooves in addition to the 
ligamental groove ; these grooves are well shown on the sur- 
face of some species but in others are not evident. However, 
they are always prominent in cross-sections. 

The shell is composed of the funnel plates only. 

Origin and Relationships: The original stock of the Ru- 
distids is not known. The similarity of the dentition of 
Megalodon that dates from Devonian and continues to the 
Lias and of Pachyristna of the Trias and Cretaceous to that of 
Diceras suggests that the ancestors of the latter genus may be 
found in the Megalodontida. Douville,® pointing out the ele- 
vated posterior myophore common to Diceras and Pterocar- 
dium of the Rauracien stated : “It is therefore quite probable 
that this genus (Diceras) is derived directly from Pterocar- 
dium by the fixation, sometimes of the right valve, sometimes 
of the left valve” (Author’s translation.) However, the 
evidence to date is too meagre to warrant more than a sugges- 
tion of relationship. 

With the genus Diceras in the 14te Jurassic a few lines of 
descent seem fairly well established. The similarity of the 
shell form and the internal structure of the Jurassic Diceras, 
and Toucasia of the Urgonian on one hand and Apricardia of 
the Cenomanian and Turonian, and Bayleia and Bayleoidea of 
the Turonian on the other hand seems sufficiently strong to 
warrant the conclusion that this is one uninterrupted stock. 
Likewise the similarity between Diceras and the two genera, 
Requienia and Matheronia, which appeared in the Urgonian, 
suggests another related branch. 


^DoutQI^ H.» Bu1» Soc. Geol. Fr., 4tli Ser., yol. 12» p. 452, 1912. 
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In the living Chcma dating from the upper Cretaceous of 
Gosau the two coiled beaks and the general organization of 
the shell also resemble Diceras. It seems very probable that 
the genus Chama may be the living representative of an old 
branch of the Diceras stock, which, with this one exception, 
did not survive the close of the Cretaceous. 

The origin of the Monopleuridae, Caprotinidse, Radiolitidae 
and Hippuritidae is not known with any assurance. The gen- 
eral similarity of the dentition of these families or groups and 
their resemblance to that of the Diceras stock suggests rela- 
tionship to Diceratidae. However, in the Monopleuridae and 
Caprotinidae the operculate form of the upper valve together 
with the general lack of any trace of coiling in that valve in- 
dicate that any relationship with the Diceratidae is exceedingly 
remote. The complex vertical radial plates that- make up such 
a large part of the shell material of the Radiolitidae are not 
found in the Diceras stock. This characteristic structure seems 
fundamental and in any genetic grouping would widely separ- 
ate the two groups. 

In the Caprinidae the presence of the vertical radial plates to 
the exclusion of even a trace of the funnel plates and the bi- 
furcations of these plates resulting in the vertical canals still 
further remove the Caprinidae from the older stock. 

Concerning the Radiolites, Toucas said:* “The origin of 
Radiolites is even less well known than that of Hippurites.” 
(Author’s translation.) 

The funnel plate structure of the Diceratidae, the funnel and 
vertical radial plates of the Radiolitidae and the latter plates 
only in the Caprinidae suggests that if there is any relationship 
between these three groups, the line of descent was in the order 
given. 

Between the six groups above mentioned there are no com- 
mon features that are definitely known to indicate relationship. 
To this there is one exception in the case of the Monopleuridae 
and Caprotinidae whose shell structures and form are the same 
and which logically belong in the same family. 

It is probable that future collecting in the tropical facies of 
the Cretaceous will supply intervening forms that will serve to 


• Toucas, Mem. Geol. Soc. Fr., Paleontologie, no. 36, p. 9, 1907. 
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bridge the wide gap that at present exists between the five 
principal groups of Rudistids. 

Distribution: The Rudistids are confined to the tropical 
and semi-tropical facies of the Cretaceous. The map herewith 
gives essentially their known distribution. It will be noted 
that this is a band that extends almost around the earth and 
with the exception of the detour around northern Africa, 
roughly parallels the equator and at the present time lies in the 
area of warm water. Douville has aptly applied the term 
‘‘Mesogee” to this Cretaceous sea that occupied the old Tethys 
geosyncline. During Cretaceous time there were extensive in- 
cursions of the sea upon the low lying margins of the land. 
These great physical changes on the earth’s surface were ac- 
companied by changes no less marked in the factors affecting 
organic development. One of the results of this revolution, so 
to speak, was the curious evolutionary steps followed by the 
group of Rudistids that found a congenial environment in 
these warm shallow seas and ran riot both in development of 
aberrancy and variety of forms and in numl>ers. 

So favorable was this environment to the growth of the 
Rudistids that their remains accumulated in such quantities 
that they often constitute the greater part of extensive beds. 

In Mexico, the Cenomanian fonns are associated with OrW- 
tolina which everywhere is confined to warm Cretaceous seas. 
The abundant coral fauna found with the Mexican Rudistids 
likewise testifies to their tropical environment. 

In Europe the site of the Pyrenees, Alps and the ranges to 
the east marked the northern boundary of the Mesogee, North 
of this barrier the Cretaceous fauna, with the exception of a 
few dwarfed Rudistids, is, on the whole, similar to that of 
North America north of southern Texas.^ 

In North America east of California Rudistids do not occur 
north of southern Texas where the forms are small and not 
frequent as compared with the fauna of Colima and Jalisco. 
This fact likewise indicates that the cooler waters toward the 
north limited their distribution. 

The Mexican fauna under discussion suggests geological 
relations that are remarkable. The Cenomanian forms found 

^ Franke, Zusainmenatellung der bisher in nord Europa bekanten Rudisten. Zdt. 
d. d. gcol. Gcscll. vol. 63. p. 356, 1911. 


February 29, 1928. 
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Pig. 3. Sketch map showing known distribution of rudistids by obKque lines. 
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in the two latter localities occur in shallow water shore de- 
posits where rounded pebbles and boulders are frequent, giving 
evidence to the littoral habitat of the animals. Were not some 
of the genera rather narrowly limited by their descriptions, all 
the new genera except Planocaprina, Immanitas, Tepeyacia 
and Palus, would be ascribed to old world genera to which 
their relationship is apparent. 

Concerning the fauna from Coalcoman, Guerrero and from 
Orizaba in Vera Cruz, Douville stated :® “The assemblage of 
forms which we are reporting presents very great analogies 
with the Sicilian species described by Gemmellaro and di 
Stefano.” (Author’s translation.) Schnarrenberger referred 
two forms. Monopleura marcida White and Ostrea ( Chondro- 
donta) munsoni Hill, in the Cretaceous of Italy to species 
described from Texas.* Agria (EoradioUtes, Prceradiolites) 
davidsoni White, which was described from Texas has also 
been found in Persia.*®, 

In northern South America the Cretaceous carries a fauna 
similar to that of northern Africa according to a verbal com- 
munication from Mr. F. M. Anderson who has collected in 
the former region and has studied the fauna. 

The striking resemblance of the Mexican fauna to that of 
southern Europe combined with the fact that it occurs in a 
shore deposit suggests a shallow water connection between 
southern Europe and Mexico in which migration of these 
forms was possible. The total absence of any Rudistid genera 
in the Cretaceous of the Atlantic states and, in fact, of any of 
the other genera found in southern Mexico eliminates any 
probability that migration took place through the north Atlan- 
tic. No data are at hand to localize this connecting bridge be- 
tween Europe and Mexico nor between Africa and South 
America although between the latter the narrowing of the 
Atlantic between eastern Brazil and western Africa and the 
intervening high arch in the ocean bottom between them are 
suggestive. It seems probable that investigation of these two 
areas on opposite sides of the Atlantic might bring to light 


• Douvill^, H., Bui. Soc. Gcol. Fr., 3rd Ser., vol. 28, p. 217, 1900. Author’s trans' 
lation. 

* Schnarrenberger, Ber. d. Naturforschonde Gesellschaft su Freiburg, vol. 11, p. 16, 
1899. 

u DoutiU^, H., Bui. Soc. Geol. Fr. 3rd ser., vol. 17. p. 634, 1889. 
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faunas that would materially assist in narrowing the limits of 
the location of this connection. Whether this shallow water 
connection was a continuous shore or a series of island shores 
between which free swimming larvae could be transported by 
currents is also wholly unknown. 

Another remarkable fact in connection with the Rudistid 
fauna of southern Mexico is that its affinities are entirely At- 
lantic. There is not a single genus known that is common to 
the Pacific Cretaceous of western North America and the 
fauna of Jalisco and Colima. That there was no temperature 
barrier is indicated by the presence of the sole Pacific Rudistid 
genus and species, Coralliochatm orcutti White, that occurs 
from Lower California north to the latitude 40“ 30^ and by 
the presence of other warm water genera such as Trigonia. 

This difference in the fauna of the Cretaceous of southern 
and western Mexico has been observed by Stanton who ac- 
counted for it by the presence of a land barrier between them. 
Berry also records a similar observation in a discussion of the 
Cretaceous extension of the seas in the southern United 
States. 

The location of this barrier between the Atlantic and Pacific 
fauna is as hypothetical as the location of the connection be- 
tween Mexico and southern Europe though its presence is no 
less certain. 

The presence of the European species, Agria blumenbachi 
and Requiema ammonia in Chile and Peru^* and of Hippurites 
bolivensis Berry,** the genus of which is also European and 
African, suggests that the Cretaceous barrier between the 
Atlantic and Pacific was some distance west of the present 
continental mass and that the Atlantic Ocean covered the 
northern part of South America and also the site of the Andes 
as far south as the latitude of Chile. The presence of the Cre- 
taceous with a Californian fauna in Lower California indi- 
cates that this peninsula might have been the site of the north- 
ern end of this land mass while the southern end extended at 


Sunton, Bui Geol. Soc. Am., vol. 29, p. 605, 1918. 

Berry, ScL Monthly, vol. 9, pt. 2, p. 131, 1919. 

Fritzche, C H., Neue Kreidefaunen aus Sudamerika. N. Jahr. fur Min., Beiltfe 
Bd. 50, pp. 1-56, 313-334, 1924. 

Berry, Pan-American Geologist, vol. 37, 1922. 
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least as far as Chile before it joined the Cretaceous South 
American continent.” 

Rudistids as horizon markers: The bizarre and aberrant 
forms of the Rudistids combined with their wide distribution 
and local abundance should render them valuable aids to de- 
termine stratigraphic relations in the tropical Cretaceous. This 
is in accordance with the rule that highly specialized or aber- 
rant faunas have a short vertical range. A few details of the 
operation of this law may be indicated. The true Requieiiia 
with the operculate upper valve does not appear above the 
Urgonian. The deployment of the Caprinidse during the 
Cenomanian has already been described and to this may be 
added the observation that no bifurcations of the vertical plates 
are reported below the Cenomanian and subsequent to that 
period the simple plates are rare. Among the Radiolitidae 
there are several facts of note. Longitudinal sections of the 
older forms show that the funnel plates form a very acute 
angle with the shell wall (PI. XV, fig. 4), which results in a 
relatively smooth surface and thin shell. In later forms such 
as Radiolites perforata, the funnel plates form a wider angle 
which results in a thickening of the shell and a foliaceous sur- 
face. Still higher, in the Papagallos shales of Tamaulipas, the 
genus Sauvegesia shows these plates to be nearly horizontal. 
The bifurcation of the vertical radial plates and the coalesing 
of the branches to form the polygonal canals (text fig. 2), has 
not been observed below the Turonian. Below this the vertical 
plates are simple and rhomboidal canals result. 

It is highly probable that future observations may modify 
the above in some details, nevertheless, it is believed that 
rather definite results may be obtained by the observation and 
correlation of data on the two classes of plates in the various 
groups. 

It can be asserted with some confidence that with further 
study, this large group of Mollusca will come into greater use 
as tools in unravelling the rather complex stratigraphic and 
correlation problems that tropical Cretaceous geology presents. 


” Since the writing of this paper, Mr. R. L. Lupher of the Univ. of Oregon re< 
ports the discovery in June, 1926, of the presence of Caprinid and Monopleurid-lilee 
forms from two localities in southern Oregon. This is interesting, as it is the most 
northerly occurrence of Rudistids thus far reported in America. 
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Determination of rightness or leftness and of normal and 
inverse forms and of a and ^ valve: The expressions, “right 
valve” and “left valve” and “normal forms” and “in- 
verse forms” are common terms in Rudistid literature. They 
serve no practical purpose in the classification of Rudistids ex- 
cept in the coiled forms and here the use is in the nature of a 
device rather than a descriptive term based on fundamental 
anatomical characteristics. However, so general is the use of 
these terms that they deserve some explanation. 

These devices were first invented to describe the shells of 
the Chama group. It was early observed that the shells of 
Chama sometimes grew counter-clockwise, i.e. from umbo to 
shell opening (PI. XVIII, fig. 4), and sometimes clockwise 
(PI. XVIII, fig. 5). The former were called normal and the 
latter inverse. In all forms the ligament is taken as running 
from the posterior area to the apex of the coiled umbo. This 
permits the determination of the right and of the left valves 
by the simple expediency of directing the umbos or ligament 
away from the observer. Such a rule assumes that the form 
is prosogyrate, i.e. the umbos point forward. This means 
simply that when a Chama is attached by the left valve it is 
normal (PI. XVIII, fig. 4). When the right valve is attached 
the umbo and the ligament turn to the left and the shell is said 
to be inverse (PI. XVIII, fig. 5). 

Among some of the Chaniae, whether the shell is normal or 
inverse depends entirely on the fortuitous circumstance as to 
whether the young form settled on the right or left side when 
the free swimming stage came to a close, e.g. Chama pellu- 
cida. Most of the species of Chatna, however, are constant 
in respect to being normal or inverse. 

Throughout the group of Rudistids proper there is a de- 
cided similarity of hinge plate. It is almost universally the 
case that one valve has two teeth with a socket between them 
and the other valve has one tooth with a socket on each side. 
By convention only, the two-toothed valve is called the a valve 
and the other the p valve. With the exception of a few species 
of Jurassic Diceras all the known Rudistids were attached by 
the one-toothed (P) valve and the two-toothed (a) valve was 
free. One group was attached by the left 3 valve (i.e. the 
lower valve) and grew counter-clockwise similar to the Chama 
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shown in PI. XVIII, fig. 4. By analogy to Chama these are 
called normal. 

It seems to be the case that the attached valve always has, 
with the one exception pointed out above, but the one tooth, 
regardless of whether this valve is the right or left, i.e. the 
valve is always the one-toothed, fixed valve whether it be right 
or left. A second group developed which was fixed by the 
right valve, i.e. the right valve became the ^ valve. This re- 
sulted in the shell of the lower valve growing clockwise as is 
shown in PI. XVIII, figs. 1, 5. The tenn inverse was bor- 
rowed from the Chama nomenclature and applied to this 
group. 

Among the Rudistids many forms show but little spiral 
form to the beaks and in all the plane of the coil of the upper 
valve is more or less vertical which renders the application of 
the above rules as to normal and inverse forms very difficult 
and impractical. A somewhat safer rule, though merely a 
rule of thumb, is that when the upper valve is held with the 
beak upward and the ligament towards the observer the umbo 
or beak is to the left of the ligament in the normal fonns and 
to the right in the inverse (PI. VIII, fig. 8). 

The above terms and rules, however, are of very limited 
use except for the Chamae for which they were invented. For 
the coiled Rudistids they are of some slight utility. The funda- 
mental objection to them is that they are based on the doubt- 
ful assumption that all Rudistids are prosogyrate, i.e. the 
beaks or umbos are directed toward the anterior. Judging 
from analogy to the oysters this assumption is not warranted. 
Although in the majority of specimens of Ostrea virginica 
the beaks bend towards the posterior, i.e, they are opistho- 
g^rate, a large per cent are straight or turn towards the an- 
terior, i.e. are prosogyrate. Among the Rudistids the same 
condition is not unknowm. Caprinula boissyi d’Orb.^* comes 
well within the definition of inverse forms, i.e. the spire of the 
upper valve is directed towards the anterior, and is proso- 
gyrate. However, in Caprina adversa d’Orb.^^ the spire is di- 
rected towards the posterior (opisthogyrate), i.e. by the rules 
determining the normalness or inverseness this is a normal 


d*Orbigny, Pal^ontologic fran^aise, Terraina cr6tac6a, vol. 4, pi. 540, 1847-9. 
d’Orbigny, Pal^ontologic francaUe, Terrains critacis, vol. 4, pi. 536, 1847-9. 
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type. Nevertheless, both are placed in the inverse group. 
Schiosia and Coalcomana are both placed in the inverse group 
by Harris & Hodson" yet the Schiosia schiosensis Boehm,*® 
the type of the section, has, according to the rules, a normal 
form. 

These terms, although very generally used have a looseness 
of application that makes them of doubtful value and ap- 
parently the practice is another illustration of an attempt to 
found a classification upon a basis that is purely artificial and 
does not take relationships into consideration. Until relation- 
ships of the various forms of Rudistids are ascertained and 
the structures better understood it seems preferable to avoid 
the use, at least of the terms normal and inverse, except as 
originally applied to Chama. 

Age of Fauna. Rudistids from Paso del Rio, Colima and So- 
yatlan de Adentro, Jalisco: The forms from Soyatlan de Aden- 
tro in Jalisco and those from Paso del Rio, Colima both lie at 
the bottom of a thick series of deposits that appears to be ter- 
restrial in part. In both localities there are a few identical 
species including well preserved Cidaris spines and an Acteo- 
nella. These two facts seem to warrant the conclusion that 
the two localities are in reality in the same horizon if not actu- 
ally the same bed. 

It is regretted that the use of formational names current in 
the United States cannot be used in describing this faunal hori- 
zon. The fauna is entirely European in its affinities and its 
location with reference to the Cretaceous column of the 
United States is not known with sufficient assurance to war- 
rant the use of any formational names except those of Europe. 
The Cenomanian is usually taken to be about the equivalent of 
the Washita and the Turonian is considered equivalent to the 
Eagle Ford in the Texas column. This, however, is not the 
opinion of the writer. 

In view of the fact that the species described are all new 
except one, Coalcomana ramosa (Boehm), direct comparison 
with species from determined horizons is impossible and com- 
parison with other faunal assemblages must be resorted to. 

^ DouvUl^, H., Sur quelques formes des Chamid^s. Bui. Soc. Geol. Fr., 3rd Ser.i 
vol. 15» pp. 781 and 784, 1887. 

^ Harris & Hodson, Paleontolgraphtca Americana, vol. 1, no. 3, p. 9, 1922. 

^ Boehm, G., Berichte de Naturforschende Gesellschaft zu Freiburg, vol. 1891. 
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The abundant Caprinid as well as the very common Mono- 
pleurid fauna in the two Mexican localities mentioned, find 
their closest counterpart in the Schiosia beds near Termini- 
Imerese in Sicily,*^ concerning the age of which Douville^* 
stated: ‘T have already indicated that the Caprotinidcp (SeU 
Icea) beds and the Caprinidce (Schiosia) beds of Sicily are very 
probably also Cenomanian.'’ (Author's translation.) 

North of the Adriatic Sea in the foothills of the Alps near 
Lake Croce, occurs a fauna that has long been known. In it 
are found the genera Schiosia, Caprina, Sphccrucaprim, Ne- 
rinea, Monopleura and Apricardta. With the exception of 
Apricardia, all these as well as very similar species have been 
found at C-Escamela, near Orizaba, in the state of Vera Cruz, 
Mexico. Boehm^® pronounced the Italian forms upper Ceno- 
manian. Concerning the Mexican fauna the same author®^ 
stated : ^‘I believe one would not be mistaken if he referred 

our Escamela limestone to the upper Cenomanian." (Author's 
translation.) Douville obtained a Rudistid fauna from Coal- 
coman, Guerrero among which was Schiosia ramosa (Boehm) 
which lead the author to conclude, with some reservations: 
*T1 serait naturel, j'en conclure que les couches a Rudistes du 
Mexico sont egalement cenomaniennes . . The oc- 

currence of Coalcomana ramosa (Boehm) as well as a similar 
faunal assemblage in Vera Cruz, Guerrero, Colima and Jalisco 
seems to warrant considering the Colima and Jalisco localities 
simply as new localities for the occurrence of a formation al- 
ready known. 

Futterer®* reached the same conclusion concerning a similar 
fauna which he described from Casera Fassor near Traviesio, 
Italy, which is some 26 miles east of Lake Croce. This con- 
tains Schiosia (Caprina) schiosensis Boehm and Caprinula sp. 


*^41 Stefano, Atti R. Accad. di S. L. e A., to). 10, 1868; also di Stefano, Paleon- 
tographica italtca, vol. 4, p. 1, 1898. 

» DouviU^, H.. Bui. Soc. Geol. Fr., 3rd Ser., vol. 28. p. 217, 1900. 

Boehm. G., Ein Beitrag zur Kcnntniss der Kreide in den Venctianer Alpcn. 
Freiburg Naturforschende Gesellschaft. vol. 6. p. 14. 1891. 

^ Boehm. G.. Zeit. d. d. geol. Gesell. vol. 50. p. 332. 1898. 

** Douvill^, H.. Sur quelques Rudistes americains. Bui Soc. Geol. Fr., 3rd ser.. vol. 
28, p. 31. 1900. 

**Futterer, Uber einige Versteinerung aus der Kreideformation der kamichen 
Voralpen. Palaeontologischen Abhandlungen von Dames und Kayser. VI. n. f. 11, p. 
356, 1896. 
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This fauna he tentatively placed in the lower Turonian or 
upper Cenomanian. 

The Caprinidae are known from the Urgonian although they 
were sparsely represented at that time nor did they occur in 
any great numbers during the Aptian and Albian. In the 
Cenomanian, however, a great deployment took place and their 
remains are found in great numbers in many localities of the 
tropical facies of the rocks of that age. The abundant Capri- 
nid fauna in the two Mexican localities, it is reasonable to con- 
clude, represents the western extreme of this Cenomanian de- 
ployment. 

The position of the Rudistid bed or beds within the Ceno- 
manian is not entirely clear. From its stratigraphic position at 
the base of some 30,000 feet of conformable sediments it 
would seem to be a valid assumption that it is lower Ceno- 
manian. The presence of Horio pleura, a typical Albian genus, 
points to the same conclusion. Concerning the age of the 
fauna of Paso del Rio, Dr. E. Angermann thus expressed the 
same opinion as shown below.^^ 


Rudistids from Huescalapa, Jalisco: The genus to which 
most of the forms from this locality belong is Radiolifes, 
which did not make its appearance elsewhere until the early 
Turonian (p. 80) although it persisted to the Campanien. 
The genus Apricardia, which occurs in the same limestone is 
not known above the Turonian. This marking of the upper 
and lower limits permits the stratigraphic position of the Ru- 
distids of Huescalapa to be placed in the Turonian with con- 
siderable assurance. 

The very close resemblance between Radiolifes perforata 
and R, liratus of the Turonian as figured and described by 
Parona from Syria^® is further evidence of the age of these 
forms. Its stratigraphic position above the beds of Paso del 
Rio and Soyatlan de Adentro is in harmony with this view. 


Angermann, £., Notas geologicas sobre el cretacico en el estado de Colima. In* 
stituto Geologico dc Mexico, Paragones, vol. 2, p. 32, 1907. 

Author’s translation: “These strata contain beds filled with fossils which cannot 
be determined specifically. They belong to the genera Trigonia and Ostrea (Gryphaea). 
Above these beds rest limestones with cf. Pecten (Vola) quadricostatus Sow. var., 
Roem., which will be mentioned later. From this data only 1 have decided to attribute 
these beds to the lower Cenomanian.” 

^ Parona, Atti della R. Accad. Sc. di Torino, vol. 44, p. 491, 1908*9. 
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The Rudistids occur in a high limestone cHflf which, as has 
been mentioned above, is part of the extensive limestone that is 
found widely distributed throughout Mexico and which has 
been correlated with the Comanchean of Texas by older geolo- 
gists.*® Stanton speaks of isolated patches in Puebla and 
Guerrero that are referred to the upper Cretaceous and adds 
‘‘but in general the upper Cretaceous seems to be absent from 
southern Mexico.*’®® 

One of the striking facts in connection with the fauna of 
Huescalapa is the absence of the Hippuritidse. This family is 
abundantly represented in the Turonian of southern Europe 
and its absence in this locality thus far has no explanation. 
Throughout the whole extent of the Turonian limestone in 
Mexico but few Hippuritid forms have been noted. Castillo 
reports a few forms collected near Zumpango on the eastern 
edge of the Valley of Mexico and the writer found several 
specimens in a Tamasopo limestone boulder (Turonian in 
part) that came from an Oligocene conglomerate in Vera 
Cruz. Several genera from the upper Cretaceous beds of 
Jamaica are reported by Trechmann.®^ The genus Hippurites, 
however, is not found in Jamaica for the probable reason that 
the horizons are somewhat too high in the column. 

At Huescalapa, Jalisco, there is about 1000 feet of Turonian 
exposed in a steep and conspicuous cliff. It is a rather pure 
limestone that is quarried and burned for lime. The calcite 
of all the fossils exposed is replaced by quartz. It is worthy 
of note that this replacement occurs only at or near the sur- 
face, i.e. it takes place as the shell is exix)sed by erosion. 
Within a millimeter the replacement is not complete and be- 
comes progressively less with depth and disappears entirely at 
10 mm. or so. 

Beekite is also common on these quartz-replaced fossils 
(PI. XVII, fig. 5). 

None of the Rudistid genera occurs exclusively in any 
horizon of this exposure but they are scattered through the 
entire formation. However, Requienia and Bayleoidea are 
more , abundant in the upper part and the Radiolites in the 
lower. 


Hill, R. T.. Am. Jour. ScL, vol. 145. p. 307. 1893. 

•• Stanton. Bui. Geol. Soc. Am., vol. 29. p. 685, 1918. 
Trechmann, Geological Magazine, vol. 61. p. 395, 1924. 
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List of Rudistid Genera : American and European Occurrence 


Genera 

America 

Europe 

Genera 

America 

Europe 

Agria 

X 

X 

Monopleura . 

. . X 

X 

Apricardia .. 

. X 

X 

Palus 

X 


Baryconites . 

X 

X 

Planocaprina 

. . X 


Bayleoidea .. 

. X 


Polyconites 

.. ? 

X 

Caprinula ... 

X 

X 

Radiolites . . . 

. . X 

X 

Caprinuloidea 

. X 


Requienia . . . 

.. ? 

X 

Chaperia 

. X 

X 

Sabinia 

. . X 

X 

Coalcomana . 

X 


Schiosia . . . . 

.. ? 

X 

Horipleura .. 

X 

X 

Sphaerulites 

. . X 

X 

Immanitas . . 

X 


Tepeyacia . . . 

. . X 



Systematic Paleontology 
Immanitas Palmer, new genus 

Shell equivalve, large and irregfular in shape, recumbent, 
arched or loosely coiled and usually in a very low spire. Shell 
substance composed of fine, rounded or polygonal prisms or 
tubes which appear as striations on the surface. The tubes 
near the interior are often septate. 

Upper side with large, rounded rope-like ridge (W) that 
may be either well exposed or completely buried by a fold in 
the shell wall; lower surface smooth or longitudinally ribbed 
with three ridges and two low furrows. The ridges cover the 
three longitudinal tubes or cavities that extend the entire 
length of the shell near the surface and the grooves are the 
areas between them (PI. II, fig. 2). In /. rotunda there are 
but two of these cavities and they are deeply buried, hence the 
ridges do not show at the surface. In no specimen seen is 
there trace of myophores. 

The dental apparatus is very rudimental. It consists of two 
protuberances with an intervening depression in one valve and 
two corresponding depressions and a tooth in the other. These 
are located in the dorsal concave side. They differ from all 
other rudistid forms of teeth in being located in the shell wall 
itself instead of being distinctly specialized organs located 
within the internal cavity. The body cavity is very small. 
Even in the larger forms it is but an inch or so in diameter. 
This is septate in the two species known. The lack of propor- 
tion between the fleshy and the hard parts suggests an adapta- 
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tion that only slight changes of physical conditions might 
destroy and hence a short vertical as well as horizontal range 
to the genus. 

This genus was represented by very large forms. The out- 
side measurement of the valve figured in PI. Ill is 24 inches. 
In one specimen imbedded in the rock there was exposed 25 
inches; this included only the outside measurement and not 
the total length as represented by the coil nor by the part not 
exposed by erosion. The type of the genus (PI. I) is 16 
inches long, 5j4 inches wide and 25 inches between the umbos 
measured on the rope-like fold. 

The origin and relationships of this genus are not known. 
All that can be said of the latter is that it is a bivalve. The 
tubular structure of the two valves suggests the Caprinidce but 
here the similarity ceases. The same feature, the recumbent 
habit and the large size were also features of Caprinella. Both 
the above had a well developed ligament and internal dentition, 
which are wholly lacking in Immanitas. The cavities X, Y 
and Z and the rope-like fold, W, along the upper surface are 
unknown in any genera described to date. 

Titanosarcolites, Trechmann, from the Cretaceous beds of 
Jamaica bears some resemblance to this genus in its large size, 
recumbent habit, equality in the size of the two valves, the 
ridges and sulcations and the lack of a ligament. However, 
the three well-defined cavities X, Y and Z, the rope-like fold 
and the unique dentition readily distinguish Immanitas from 
the Jamaican genus. Trechmann states that Titanosarcolites 
probably belongs to the Radiolitidae though the evidence of re- 
lationship is not clear. Imtnanitas cannot be referred to that 
family because it lacks the funnel plates characteristic of the 
Radiolitidse. 

At present it seems impossible to ascribe this genus to any 
family now known. However, it is deemed best to await the 
discovery of additional species before any attempt is made to 
describe a new family. 

Representatives of the genus occur in such abundance at 
Paso del Rio, Colima, that they form probably one-third the 
entire content of a bed 15 or 20 feet thick. Unfortunately 
diorite dykes have intruded the sedimentary rocks and re- 
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crystallized the lime of the shells and broken them into frag- 
ments making very difficult the securing of good specimens. 

The type of the genus, I. anahmcensis, and probably I. ro- 
tunda lay prone on the sea bottom but were not attached. 


1. Immanitas anahuacensis Palmer, new species 
Plates I, II, III, IV 

Large, flat, equivalve, irregularly coiled bivalve. The 
specimens at hand all show a tendency to form a low spire. 
However, this spire is so low that it did not in any way inter- 
fere with the prone position of the animal which the heavy 
and large-sized shell required. The form of the shell varied 
from a crescent (PI. I), to a coil of two or more .turns. Ex- 
cept for the tendency towards this form the shell does not 
maintain a definite shape as it evidently conformed to the con- 
figuration of the sea bottom on which it grew. The coiling is 
such that the dorsal side is always concave. The cross-section 
is quadrilateral and flattened. 

The upper side of both valves is ornamented by a low, 
rounded furrow or fold (W) between two grooves. The 
under side is rather flat and towards the marginal side shows 
three low, rounded ridges and normally two inconspicuous, 
shallow grooves. The ridges mark three large, longitudinal 
cavities (X, Y and Z) that extend the length of both valves. 
These ridges often are removed by erosion exposing the cavi- 
ties below. The entire shell mass of both valves is made up of 
minute polygonal canals or prisms which give the surface a 
fibrous appearance. The dorsal side is flat and makes a sharp 
angle with the upper surface. On the periphery is a large keel 
which borders the area that rested on the sea bottom. 

The dentition is imperfectly known. Only one specimen 
shows any trace of the teeth or of the union of the two valves. 
That specimen shows two teeth in one valve and one in the 
other which are merely rudely specialized parts of the shell 
wall and not special internal structures as in other rudistids. 
In all the other specimens, recrystalization has obliterated all 
traces of any hinge structure. 

Cross-sections add a few important details. The body 
cavity is extremely small, being less than an inch in diameter 
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in some of the larger specimens. In all cases where observed 
it is closely septate. There is no trace of a ligament either 
externally or internally. 

The three cavities, X, Y and Z (PI. II, fig. 2), in the under 
side are large tubes that are somewhat polygonal in outline. 
The two outer ones are subequal and larger than the inner one. 
Their function is not known. These cavities are never septate 
as far as has been observed except near the umbos and often 
are filled with calcite with a fibrous or cellular structure of a 
kind not found in the form assumed by calcite of a cavity fill- 
ing. This structure is shown in the cross-section of I. rotunda 
( PI. V, fig. 1 ) . This is suggestive that there may be reflected 
here, structures of the soft parts of the animal. As no liga- 
ment is present and the rudimentary tooth and socket arrange- 
ment could in no way hold the two valves together and, the 
fact that these cavities are in both valves and opposite to each 
other render it not improbable that the cavities housed fleshy 
organs that functioned as a ligament or as adductors. Their 
position, however, is not on the dorsal side, making it unlikely 
that any one of the three is homologous to the true ligament. 

The large rounded or rope-like band (W) (PI. II, fig. 1), 
between the grooves a and b shows in cross-section as a hollow 
cylinder lying in a deep furrow and attached only by a ventral 
strip c. Some specimens show c to be very narrow. (W) ap- 
parently was hollow. The interior is filled with calcite and 
not with silt which indicates that (W) was a septate tube. 
Its function is not known. 

In this species the tubes that make up the substance of the 
shell are capillary in proportions. On the upper surface they 
average 26 to the centimeter and on the lower 26 to 55. 
Towards the interior of the shell these tubes are septate but 
the outside ones are not. 

Hololype: Nos. 19205, 19206, Collection of Institute Geo- 
logic©, Mexico, D. F. ; paratype, No. 2154, Mus. Calif. Acad. 
Sci., from Paso del Rio, Colima; collected by R. H. Palmer; 
Dec., 1921 ; Cenomanian, Cretaceous. 

This curious form is so abundant that fragments make up a 
third of a limestone bed some 15 feet thick. Unfortuntely, the 
preservation is not good owing to diorite intrusions that have 
fractured and recrystallized the fossil content. 
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The species receives its name from Anahuac, the Aztec name 
of Mexico. 


2. Immanitas rotunda Palmer, new species 
Plate V, figure 1 

Only a short but well preserved fragment is known. The 
cross-section is round though slightly bevelled on one side (PI. 
V, fig. 1). The whole shell substance is composed of small 
tubes as in I. anahuacensis n. sp. X and Y are deeply buried 
and are not represented at the surface. W is also deeply 
buried ; the folds in the shell wall have completely engulfed it 
and joined above leaving no trace. Body cavity small and 
septate. X and Y are joined on the internal side forming a 
single cavity which is U-shaped in cross-section. In both of 
these tubes or U-shaped cavity, cellular aggregations are 
present which suggest soft tissue. 

This species was probably unattached as was the case with 
I. anahuacensis. 

Holotype; No. 2155, Mus. Calif. Acad. Sci., from Paso del 
Rio, Colima; collected by R. H. Palmer; July, 1924; Ceno- 
manian, Cretaceous. 

The barest trace of a bevel on one side may indicate that I. 
rotunda was a partially erect form and not recumbent as was 
I. anahuacensis. 

This species contains but two of the large longitudinal 
tubes : X and Y. The well defined polygonal structure of the 
filling material is very suggestive that these tubes were filled 
with organized tissue of the animal. These may represent the 
myophores in which were lodged the adductors. 

This species is placed in Immanitas from its general simi- 
larity to I. anahuacensis, the prismatic structure of the shell 
and the small septate body cavity, and W, which seems en- 
tirely analogous to W of I. anahuacensis, though deeply en- 
gulfed. On the other hand, the presence of only two of the 
cavities, X, Y and Z, indicates a difference which may be 
generic. The species is named from sections only. 
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Palus Palmer, new genus 

Lower valve straight ; surface grooved or corrugated. Shell 
wall composed of three distinct layers : ( 1 ) an inner, thin and 
homogeneous; (2) a middle, thick layer of porous material, the 
porous structure being composed of polygonal canals and pos- 
sibly accessory cavities; and (3) an outer layer composed of 
closely set and compact funnel plates. Throughout the outer 
layer are small grooves that extend nearly through to the mid- 
dle layer. These grooves are close folds in the outside layer 
and result in the corrugated or finely fluted surface of the 
shell. The grooves widen at the base into canal-like struc- 
tures. Near the aperture only the outer layer appears (PI. V, 
fig. 2). 

The myophores are superficial and inconspicuous; they ap- 
pear as thickened or roughened areas on the interior surface. 

The hinge plate is small and weak; b and b' are reduced 
merely to grooves (PI. V, fig. 2). 

Upper valve unknown. 

The fact that the teeth and their keels are small and appear 
to be somewhat rudimentary, casts doubt as to the wisdom of 
placing these forms in the Caprinidae. 

Type of the genus : Palus corrugafus n. sp. 


3. Palus corrugatus Palmer, new species 
Plate V, figures 2-5 ; plate XVII, figures 6-8 

Shell small, straight and corrugated externally: shell wall 
thick at the base and thinning towards the summit, that is, the 
internal cavity is deeply concave and is filled with the spongy 
material as the shell grows and the animal withdraws. In 
other rudistids the withdrawal stages are usually marked by 
partitions or septa. As a result of the filling of the internal 
cavity the hinge apparatus is obliterated except at or very near 
the aperture. This porous layer was effectively sealed off by 
the thin compact inner shell layer (PI. V, fig. 4). 

N is very small and inconspicuous; the flanges Dp and Va 
are rudimental, only partially enclosing the tooth sockets b 
and 6' ; Vp is absent, hence there is no cavity m ; Da is con- 
spicuous. (For explanation of b, Vp etc., see Pis. X and XI.) 

February 29, 1928. 



34 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Pa»is 


The myophore ma is merely a thickened, wavy, superficial 
area and mp is not visible. The ligament is internal and ap- 
pears on the surface as an inconspicuous rounded crease. 

The upper valve is unknown except for the ends of the teeth 
that were broken off in the sockets of the lower valve. B was 
larger than B' and was provided with the two keels FV and 
V'p' (PI. V, fig. 2). It is probable that these made low par- 
titions in the upper valve. 

Syntypes; Nos. 2156, 2157, Mus. Calif. Acad. Sci., from 
Paso del Rio, Colima; collected by R. H. Palmer; July, 1924; 
Cenomanian, Cretaceous. 

The three well defined shell layers with the tube-like folds in 
the outer probably remove this genus from the Caprinidae and 
from any other known family or genus. 

The tube-like structures in the outer layer are clearly due to 
foldings in the outer layer as Douville suggested for the origin 
of the tubes or canals in the Caprinidae. The so-called canals 
of the Caprinidae may be, however, homologous to the tubes of 
the middle layer Palus and not to those of the outer layer. 
The middle shell layer seems to be secreted in the form of 
tubes in order to render the shell below the animal the strong- 
est and most solid from the least material. 

This species lived both in colonies and singly. It is very 
abundant at Paso del Rio, Colima. 

Diceratidae Dali 

The external form has been sufficiently described under the 
general description of the Diceratidae-Chamaceae group. The 
myophore and dental apparatus vary so greatly that no general 
description can be applied to all the genera. Furthermore, the 
two valves are usually joined and the matrix in which they 
are bedded so indurated that it is impossible to expose the in- 
ternal structures. This results in the hinge apparatus of many 
forms being still unknown. The known data on the hinge 
plate of this family as far as it is represented in the fauna of 
southern Mexico, are given under the generic and specific 
descriptions. 

One species, Bayleoidea clivi, belonging to this family, re- 
tains the primitive character of being a free form and not 
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sessile. This species, together with Immanitas amhuacensis 
and probably I. rotunda, of the described fauna possess this 
characteristic. 


Bayleoidea Palmer, new genus 

The genus Bayleia is indistinguishable from either TcucaHa 
or Apricardia externally. The type of the genus, B. pouechi 
Mun.-Ch. and B. subeequalis d’Orb., both from the Turonian 
of France have, except for minor details, the external form of 
Apricardia (PI. VI, figs. 6, 7). The similarity between 
Toucasia and Apricardia is expressed by Douville as follows: 
“Exterieurment, les Apricardia ont exactement la meme 
forme que les Toucasia/'‘^ 

Each of the three genera shows considerable variation in the 
amount of coiling of the valves but among them there is no 
fundamental difference. All three genera become fixed by the 
left valve, i.e. nonnally. They are separated from each other 
by the character of the hinge plate and muscular myophores 
and the ligament. The arrangements of the myophores of 
Apricardia and Toucasia are set forth under the discussion 
of the former genus. Douville*’ gives a diagrammatic de- 
scription of the cardinal apparatus of Bayleia from a view at 
right angles to the plane of the shell opening. Later, the same 
author described"* sections of B. subeequalis taken through the 
hinge of the engaged valves normal to the plane of the shell 
opening (text figs. 1, 2). A new form in the Mexican fauna 
corresponds essentially to this description (PI. VI, fig. 2). 

Munier-Chalmas,"® described Bayleia as follows : 

“Valve a free, very convex and deep. The umbo is coiled on itself in 
such a manner that it forms a very pronounced spire; the early whorls 
are tight, the later are loose , . . 

“Valve p fixed. Umbo twisted, loosely coiled and well developed. . . 
(Author’s translation.) 

The new fonn illustrated (PI. VI, figs. 1-3), shows that the 
lower, left, valve is a low open spire and the upper, right, valve 


•» UouvilK, H., Bui, Soc. Geol. Fr., 3rd Ser., vol. IS, p. 764, 1882. 

“ DouvilU, H., Bui. Soc. Geol. Fr., 3rd Ser., vol. IS, p. 795, 1882. 

“Douvill^, H., Bui. Soc. Gcol, Fr., 4th Ser., vol. 11, p. 192, 1911. 

»» Munier-Chalmas, Etudes critiques sur Les Rudistes. Bui. Soc. Geol. Fr., 3rd Ser., 

vol. 10, p. 491, 1882. 
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is semi-operculate and not spiral. The limiting of Bayleia to 
spiral beaks or umbos excludes this form from that genus. 

The close agreement of the hinge apparatus of the two, 
however, suggests relationship and the name Bayleoidea is 
given to this new genus. 



Fig. 5. 


Figs. 4, 5. Diagrammatic views of hinge of Bayleia subaeqmlis] (after 
Douvill6). 

Lower valve on left; upper valve on right. 
m'p\ Posterior myophore of lower valve. 
tnp. Posterior myophore of upper valve. 

The salient characteristics of the genus may be summarized 
as follows : The general form is that of a cone somewhat flat- 
tened and coiled about Yi turn. Very inequivalve, lower valve 
making up most of the shell, upper valve semi-operculate 
resembling a section of an orange. The external appearance 
is so closely duplicated by a Neocomian Toucasia that the 
latter is used for the purpose of illustrating the general form 
(PI. XVIII, fig. 2). 

The lower valve is keeled and is rounded or swollen on the 
lower posterior side and the anterior upper side is more or less 
flattened. The animal lay prone instead of being fixed by one 
of the beaks. It was attached by or rather lay upon the 
posterior side of the left valve. This gave it the appearance 
of an inverse shell, though it is in fact normal. 

The shell of both valves is very thin. 

A cross-section of the hinge apparatus and myophores is 
illustrated in PI. VI, fig. 2. Compared with the heavier hinge 
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plate of the older forms this plate seems to indicate a progres- 
sive weakening or degeneration of this essential part of the shell. 
This section of the hinge shows only the edge of the upper 
valve corresponding to a tooth butting into a low flat* area 
which corresponds to a socket in the lower valve. How the 
muscular myophores functioned is not known as they cannot 
be completely exposed in the section. 

The close resemblance of this genus to Toucasia externally 
and the analogies between the myophores of the two genera 
suggest that Bayleoidea is the Turonian representative of the 
Neocomian Toucasia. The internal difiference between the 
two is in part bridged by the genus Bayleia, though it is en- 
tirely possible that more complete knowledge of the two would 
show that their myophores are the same. 

The most curious difference between this and Toucasia is the 
fact that it was attached or rested on the posterior in place of 
the anterior side. With the exception of Bayleia this feature 
is unique in the described forms. This could take place only 
in a shell where one valve was long and tubular and the other 
was semi-operculate. By way of illustration, if the union be- 
tween the two valves (PI. XVIII, fig. 2), were at the line 
drawn near the periphery, as is the case in the Chamas, it is 
clear that a turning over and attaching by the anterior side 
would involve a shifting of the area of attachment from the 
right to the left valve (i.e. the normal form would become in- 
verse), while with the semi-operculate upper valve of the Tou- 
casia illustrated, a turning over of the shell so that the pos- 
terior side becomes the attached side leaves the same valve the 
attached valve and the result is a Bayleoidea with the attached 
posterior side. In other words, by simply inverting a Toucasia, 
the form of a Bayleoidea results and the converse is equally 
true. 

Stated in still another way, Bayleoidea would have been an 
inverse form had the right valve been sufficiently large to 
afford a space for attachment when the animal turned over or 
shifted so as to become attached by the posterior side in place 
of the anterior. 

Type of genus : Bayleoidea clhn n. sp. 



38 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Fafi»8 


4. Bayleoidea clivi Palmer, new species 
Plate VI, figures 1-3 

This is a rather generalized form externally. Its general 
appearance is given in the description of the genus. The 
under (posterior) surface of the left valve is rounded and 
smooth and shows no trace of siphonal areas. The animal 
was attached by or rested upon the entire posterior surface of 
the left valve. The margin of the attached area is limited by 
a conspicuous peripheral keel that runs the entire length of the 
shell. The upper, anterior surface is marked by many irregu- 
lar, rounded, radiating, transverse wrinkles. This surface is 
also ornamented by numerous, shallow, longitudinal bands. 

The upper valve is semi-operculate of the type common in 
Apricardia and Toucasia (PI. XVIII, fig. 2) ; i.e. the anterior 
surface is flat and operculate while the posterior is a’ lune. 
The ligament is internal in contrast to that of Bayleia (PI. 
VI, fig. 2). 

The details of the hinge plate and of the myophores, as far 
as known, are set forth in the description of the genus. 

Holotype: No. 2158, Mus. Calif. Acad. Sci., from Huesca- 
lapa, Jalisco; collected by R. H. Palmer; Aug., 1922; Tur- 
onian. Cretaceous. 

This species occurs in abundance near the top of the Turo- 
nian at Huescalapa, though on account of the thinness of the 
shell remains are usually fragmental. It is also found scat- 
tered through the entire formation, though rather infre- 
quently. 

Diceras favori Sharpe, of the Turonian of Portugal, closely 
resembles the form at hand except that the former is more 
equivalve. 

This species is noteworthy in being a free form, i.e. not at- 
tached by either valve. 
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Requienia Matheron 1842 
Plate XVIII, figure 3 

D’Orbigny has summarized the characters of the genus 
Requienia as follows : 

“Shell fixed, testaceous, thick, of a lamellar texture, very inequivalve, 
always lying on the side; lower valve fixed on the sea bottom by a very 
large part of the surface; very oblique, spiral at all ages. Upper valve 
smaller than the other, convex or not, and often twisted into a lateral 
hook. No ligament? Hinge? The two muscular attachments in each 
valve very large. 

“Internal apparatus formed in the two valves and on the upper side only. 
It is composed of one or two strongly jutting plates that extend from the 
aperture to the beak. Sometimes these plates are lacking. 

“. . . Shell smooth, transversely ridged or striated or longitudinally 
costate." (Author’s translation.)" 

The system of coiling in this genus is of interest as it 
greatly assists in the interpretation of it. In young forms the 
whole side of the shell was attached and the coil grew in a 
horizontal plane. Later by the elevation of the ventral side 
the plane of the coil became vertical. 

The genus is now limited to forms with the right (upper) 
valve operculate or nearly so. 

5. Requienia sp. 

Plate VI, figure 4 

This form is attributed to Requienia from its general re- 
semblance to Requienia patigiata White of the Edwards Lime- 
stone, Albian, of Texas. The fragment is part of the left valve 
and shows a few characters that are distinctive. The umbo 
has two or more turns; the upper surface is covered with 
numerous (22±) fine, longitudinal ridges and a few radiating 
wrinkles ; the periphery is keeled ; the lower surface is smooth 
except for one shallow sulcus just below the keel. It was at- 
tached by the right valve. With the exception of the orna- 
mental ridges on the upper surface, the Texas form also 
answers to this description. The shell is thin. The specimen 
figured is inches long. Internally two low ridges extend 


** d'Orbigny, A. Pal^ontologie frangais. Terrains pt. 4, p. 247, 1847. 
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along the inner surface of the shell; these are the myophores 
for the adductors. 

The Texas form above referred to is very probably incor- 
rectly ascribed to the genus Rcquienia as that is a Neocomian 
genus. Furthermore, Rcquienm ammonia d’Orb., the type of 
the genus, is a normal form attached by the left valve, and the 
right valve is operculate, while R. patigiata is inverse, attached 
by the right valve, which is spiral and well developed (PI. VI, 
fig. 5). However, the specimens at hand are too fragmentary 
to supply sufficient characters to warrant the description of a 
new genus. 

This fossil is abundant at the top of the Turonian at Hues- 
calapa» Jalisco, but is found throughout the formation. Tlie 
shells were very thin and, though replaced by quartz, only 
fragments have survived the effects of erosion. 


Apricardia Gueranger 1853 

This genus is represented by medium sized, crescent, disc- 
like forms varying from two to three inches in diameter and 
an inch in thickness. When the two valves are joined they 
have a general crescent shape with each horn somewhat coiled. 
The two valves are not symmetrical due to the fact that the 
upper or right valve is very much the smaller. In some 
species the upper valve has a flat umbonal area. The shell was 
attached by the umbonal area of the left valve. The form of 
attachment required that the umbonal surface be directed 
downward (PI. VI, fig. 7). 

The periphery of the left valve may be smooth as in Apri- 
cardia chavesi, n. sp., keeled, as in A, toucasianiis d’Orb. or 
both valves may be keeled as in A. archiaci d’Orb. During the 
early stages the animal was attached on the entire ventral side 
and this keel marked the limit of the attached area. Later, the 
shell grew beyond the attached area though in many forms 
the keel propensity continued. 

The genus was very inadequately described when estab- 
lished by Gueranger. He separated the new genus from Ton- 
casia because of the presence of one long, curved tooth (B) 
that extended beyond the edge of the shell of the upper, free, 
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right valve. Later, in 1887, Doiiville®^ added that there was 
a jutting posterior myophore plate or ridge as in Diceras; that 
is to say, this plate is located low down in the shell and is en- 
tirely free from the hinge plate while in Toucasia the {)Osterior 
myophore is attached to and a part of the hinge plate. This myo- 
phore is normal to the surface of the upper valve. Douville’s 
statement that ‘‘exterieurement, les Apricardia ont exacte- 
ment le meme forme que les Toucasia* is not entirely correct 
judging from illustrations of the described forms of the two 
genera. In Toucasia the upper valve is always operculate (T. 
carinata d’Orb.), at least during the early stages but may later 
develop symmetrically to the corresponding stage of the lower 
valve as in T. lonsdalii d'Orb. The latter stage only is seen in 
Apricardia Uevigata d'Orb. and A, asynimetrica, n. sp. (PI. 
VI, figs. 8, 9). In all other known forms the upper valve of 
Apricardia is a curved cone or is horn-shaped and never oper- 
culate (A, chavesi, n. sp. and A. pironai Boehm). 

The surface may be either smooth or ornamented by fine 
growth lines or by fine lines parallel to the length of the shell. 

The shell structure of the two valves is somewhat different. 
Both valves have two layers, a thin, homogenous outside layer 
and a thicker inner layer. The inner layer of the upper valve 
seems to be made up of a series of tubes or prisms longitudi- 
nally arranged giving .somewhat the aspect of the Caprinidae 
shell. In the lower valve some forms show a similar struc- 
ture while others show a series of horizontal plates cut by a 
series of vertical ones as in the Radiolitidse. The result is 
similar to the prismatic structure of the upper valve but the 
effect is a porous api^earance. This porous structure is proba- 
bly the compensating feature accompanying or means em- 
ployed whereby the lower valve was able to so greatly surpass 
the upper valve in size. 

No external ligament. 

The origin of Apricardia is not clear. Douville suggests 
that it probably came from Diceras through Toucasia, How- 
ever, in spite of the general similarity between these forms, 
the suggestion is not convincing for the reason that if Diceras 
once developed a flat right valve it is doubtful that the horn or 
cone-shaped fomi w^ould ever be revived. This, however, is 


« DouvUli, H.. Bui. Soc. Gcol. Fr., 3rd Scr., vol. IS. p. 764, 1887. 
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not impossible as many of the decadent races of ammonites 
assumed the loose and open coils of their early ancestors. The 
genus appeared in the Cenomanian and died out in the Turo- 
nian. The Turonian forms in the fauna under discussion were 
for the most part found above the Radiotites in the same lime- 
stone where fragments of their shells occur in great abundance. 
Fragments, however, are scattered through the Radiolites 
horizon. 


6. Apricardia chavesi Palmer, new species 
Plate VI, figures 6, 7 

Plan of shell with valves joined, more or less circular; 2^ 
inches in diameter, very inequi valve, left valve much the 
longer and larger, both valves horn-shaped, right valve but 
slightly coiled, left valve with about one turn; the two umbos 
touch and pass (PI. VI, fig. 7), neither valve with keeled peri- 
phery nor external siphonal grooves; both valves have two 
shell layers; a thin, vitreous, outer and a thick inner that is 
longitudinally prismatic in structure. The latter structure 
shows as fine lines where exposed; lower valve with fine 
growth stages that are represented by fine radiating lines. 

The juncture of the two valves on the anterior side is ele- 
vated forming a high ridge as in A. tenuistriata Futterer. 

Holotype: No. 2159, Mus. Calif. Acad. Sci., from S miles 
north of Soyatlan de Adentro, Jalisco; collected by Sr. Joaquin 
Chaves ; Dec., 1921 ; Turonian, Cretaceous. 

This form bears a close resemblance to A. pironai G. Boehm, 
from the Turonian of Santa Croce of northern Italy from 
which it can be distinguished by the umbos which are over- 
lapping in A. chavesi and well separated in A. pironai. 

This species also occurs in the limestone near Orizaba, Vera 
Cruz and in the limestone west of Ejutla, Oaxaca. 

The species is named in honor of Joaquin Chaves, who 
found the type specimen. 
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7. Apricardia as3rmmetrica Palmer, new species 
Plate VI, figures 8, 9 

Lower valve (left), circular in outline; disc-shaped, rather 
flat, periphery somewhat keeled, closely coiled so that the open- 
ing or aperture passes the apex or umbo (PI. VI, fig. 8). 
Attached by coiled umbo of left valve. Shell structure com- 
pact on the outside and porous on inside ; porosity due to the 
horizontal and vertical plates as in Radiolites. These plates, 
however, are but slightly developed. The species is very 
inequi valve. 

Upper valve resembling a segment of a cantaloupe (PI. VI, 
figs. 8, 9). In no way does it resemble the lower valve. The 
upper flat area (e) forms a right angle with the convex part 
(f). There are two distinct shell layers: a thin outer layer 
and a thicker inner layer composed of longitudinally prismatic 
structures. Dentition and myophores unknown. 

Holotype: No. 2160, Mus. Calif. Acad. Sci., from Paso del 
Rio, Colima; collected by R. H. Palmer; July, 1924; Ceno- 
manian, Cretaceous. 

The external features of this species are well preserved in 
the form at hand. The two valves became partly disengaged 
and were buried while still held together by the ligament or 
adductor muscles which were subsequently fossilized. (Several 
examples of fossilized ligament and muscular tissue have been 
found in this particular horizon.) The crescent shape of the 
apertures of the two valves is unique. 

This species strongly suggests Requienia carantonensis 
d’Orb. from the Cenomanian of France though it lacks the 
well developed keel seen in the early stages of that species. 
The hollow area of the concave side in the upper valve is also 
lacking in the European form. 


Monopleuridas Fischer*® 

**Shcll very inequivalve, inverse, fixed by valve valve a free, opcr- 
culate or slightly coiled, bearing two cardinal teeth of the same size, erect, 
separated by a socket; valves conical or spiral, supplied with a cardinal 
tooth between two cardinal sockets; ligament external; shell without 
canals.*’ (Author’s translation.) 

« FiMher, P.. Manuel da Conchyliologie, p. 1052, 1887. 




44 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papexs 


To the characters given by Fischer it may be added that the 
muscle scars are merely superficial and never elevated®* and 
that neither valve possesses radial plates, i.e. they are not 
caniculate. 


Monopleura Matheron 1842 

The characters of the genus Monopleura have been sum- 
marized by Douville^® as follows : 

**Monopleura is characterized by an almost equal development of teeth 
B and B'; the marginal tooth no longer presents the large and diverse 
forms so frequent in the Diceratidae, it is on the contrary, conical and this 
difference in form appears in relation to the disposition of the ligament 
whose groove is almost normal to the plane of the opening, in place of 
being tangential. 

“Upon the lower or fixed valve, the medial tooth, N, is always well 
developed and more or less transverse: it is .supported directly upon the 
internal edge of the shell in the straight forms and in the middle of the 
internal edge of the cardinal plate in the coiled forms (iM. zmrians). 

“The muscular impressions arc superficial ; they are sometimes merely 
thickened parts of the shell, but they are never borne on a jutting myo- 
phore.” (Author’s translation.) 

The shell is very inequivalve. The lower valve is conical in 
shape and may be somewhat curved and even slightly coiled. 
It is smooth or ornamented with vertical ribs or by growth 
stages which appear as rings; there is one well developed ver- 
tical tooth between two deep pits; muscle scars entirely super- 
ficial ; ligament internal, showing on the outside as a faint 
groove or not at all. Outer layer of shell made up of funnel 
plates similar to those of the Radiolitidse. There are also a few 
traces of inconspicuous vertical radial plates that resemble the 
radiating structures that are seen in many pelecypods when 
the shell is eroded or split. The lack or rarity of these plates 
eliminates any possibility of the so-called vertical canals or 
accessory cavities. Upper valve flat, plain or ornamented with 
ribs that radiate from the ligament. Upper Neocomian to 
Santonian. 


** Douville, H., Sur quelqucs formes peu connues de la famille dcs Chamid^s. Bui, 
Soc. Geol. Fr., 3rd Ser., vol. 15, p. 768, 1887. 

Douville, H., Sur quelqucs formes peu connues de la famille des Chamid^s. Bui. 
Soc. Geol. Fr., 3rd Ser., vol. 15, p. 767, 1887. 
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8. Monoplexira salazari Palmer, new species 
Plate VII, figures 1-3 

Lower valve conical; this may be modified by colonial 
habits; rather thick and heavy, about 4 inches high. Anterior 
side with 4 or 5 robust, horizontal growth stages (PI. VII, 
fig. 2) ; these are the edges of thin funnel plates. Posterior 
side smooth. Ligament internal, showing externally as a shal- 
low, fine line or absent. Shell composed of two layers (PI. 
VII, fig. 3; i and o). Inner layer pt^rcellaneous and showing 
no structure. Outer layer thicker and composed of (1) thin 
closely packed funnel plates and (2) closely spaced radial 
plates that show very faintly. 

The body cavity occupies most of the interior; no septa in 
evidence. Myophores scarcely evident, simply thickened areas 
on shell wall (PI. VII, fig. 3). Tooth sockets marginal, 
separated by thin, erect, plate-like tooth N (PI. VII, fig. 3). 
No accessory cavities. 

Up|>er valve somewhat convex (PI. VII, fig. 1) without 
ornamentation ; hinge plate and myophores known only by in- 
ference : anterior tooth much the larger, radial ; posterior 
tooth, B, tangential. 

This form is ascribed to the genus Mono pleura on account 
of its general resemblance to that genus and the superficial 
nature of the two myophores of the lower valve. Any sem- 
blance of a platform or even thickened area of attachment is 
lacking. The well developed tooth of the lower valve is also 
Monopleurid. The muscle attachments of the upper valve 
alone are lacking to complete the generic requirements of 
Monopleura, 

This form bears a striking superficial resemblance to Poly- 
conites verneuUi Bayle*^ but it lacks the thickened myophore 
areas. 

The form is often colonial which results in compression as 
well as distortion of the shell. 

Holotype: No. 2161, Mus. Calif. Acad. Sci., from Soyatlan 
de Adentro, Jalisco; paratype, No. 410 (L.S.J.U. type collec- 
tion) ; collected by R. H. Palmer; Aug., 1922; Cenomanian, 
Cretaceous. 


Stefano, Palaeoatographica luUca, vol. IV (1899), 1898. 
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This well-defined, robust species is named in honor of Sr. 
Ing. Leopoldo Salazar-Salinas, the former Director of the In- 
stituto Geologico of Mexico. 

Tepeyacia Palmer, new genus 

Shell cone-shaped, straight, flattened dorsally and ventrally, 
outer surface vertically corrugated. Shell wall composed of 
two layers : ( 1 ) a thick more or less homogeneous layer and 

(2) a thinner outer layer composed exclusively of funnel 
plates, E and S conspicuous, E much the larger and deeper; 
ligamental scar internal, appearing as an infolding of the outer 
layer of the shell into the inner. Hinge plate weak and thin 
and located entirely in the inner shell layer. The details of 
this structure are not known. Myophores superficial or in- 
conspicuous, no trace of them exposed in the type specimen. 

The animal was gregarious ; note the attached fragment of 
a second individual (PL VII, fig. 4, x). 

The external appearance of the shell suggests the Turonian 
genus Distefanclla Parona. However, that genus is ascribed 
to the family Radiolitidae to which the genus Tepeyacia cannot 
belong owing to the absence of vertical radial plates. 

The thick inner shell layer, the fact that the outer layer is 
composed entirely of funnel plates, the weak hinge plate and 
myophore areas suggest the Monopleuridae, to which this 
genus is provisionally ascribed in spite of the superficial re- 
semblance to the Radiolitidae. 

Type of genus: Tepeyacia corrugata, n. sp. 

9. Tepeyacia coixugata Palmer, new species 
Plate VII, figures 4, 5 

Shell small, about inches long, straight and erect; entire 
surface covered with very unifonn, angled corrugations; de- 
cidedly flattened dorsally and ventrally. E and 5 deep and 
conspicuous. E a deep fold of the outer shell layer that ex- 
tends through the inner layer to the body cavity; S shallower 
and not cutting through the inner layer. Ligament a distinct 
fold or ridge extending down the inner side of the outer 
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layer and imbedded in the inner layer. The inner shell layer 
appears to be structureless except for very fine lines that run 
from the outer layer diagonally towards the body cavity. 

The lower valve only is known. 

Holotype: No. 2162, Mus. Calif. Acad. Sci., from Tepcyac 
Mts., south of the city of Puebla, Puebla; collected by R. H. 
Palmer, Jan., 1924; Turonian, Cretaceous. 

The Turonian limestone is exposed in a low line of east and 
west lying hills a few kilometers south of the city of Puebla. 
The limestone is very pure and closely resembles that of the 
same formation at Huescalapa, Jalisco, on the western side of 
the highland. 

This limestone contains very few fossils and these are very 
fragmental. The type specimen was obtained at about 500 feet 
below the top of the exposure. The species has also been 
found by the author in the limestone near Orizaba in the state 
of Vera Cruz. 


Caprotinidae 

Externally this family does not differ from the Mono- 
pleuridpe. Internally the only distinguishing feature is the 
raised platform on which the posterior muscle scar is located.*** 

Horiopleura Paquier 1895 

The type of the genus is Horiopleura lambcrii Munier- 
Chalmas, originally described as a Monoplciira, Later work 
by th^ same author disclosed that the muscular myophores 
were borne on well defined platforms which precluded the 
genus Monoplcura. The name Orioplcura (later Horio- 
pleura) was substituted for the name Monoplcura, 

Lower valve cone-shaped, usually slightly curved from its 
colonial habit ; smooth or longitudinally ribbed ; hinge well de- 
veloped, the two muscle scars on well defined triangular plat- 
forms or benches ; ma, h, b' and N in a straight line ; mp at 
right angles to this line ; N and Da are reduced to merely a 


^ I)ouvill6, H., Sur quclques formes peu connues de la famille dcs Chamid^s. Bui. 
Soc. Geol. Fr., 3rd Ser., vol. 15, p. 776, 1887. 
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marginal ridge; there are two low grooves, E and S, on the 
ventral side which appear as low rounded ridges on the in- 
terior. These are the siphonal areas.^® Ligamental groove a 
rounded fluting on exterior but a deep sulcus in the inner 
layer (PI. VITl, fig. 2). 

The shell is composed of two layers : the inner, thick dor- 
sally but thinning on ventral side; the outer layer somewhat 
thicker, composed of thin funnel plates. The undulations in 
the edges of the latter cause the corrugations or ridges on the 
surface of the shell. 

Upper valve operculate and rather flat, sometimes slightly 
swollen dorsally; two well defined teeth, B' somewhat the 
larger and radial, B tangential ; ma on a conspicuous pendant 
platform that fits into a deep pit in lower valve. 

This very inequivalve genus is distinguished from Poly- 
conitcs by the posterior muscle scar of the l<.)wer valve, lu 
Poly conit es this is simply a thickened area in the shell while in 
Iloriopleura it is an elevated platform whose surface is parallel 
to the shell opening and somewhat overhangs the body cavity. 

It was formerly thought that Horioplcitra occurred only in 
the Albien. Douville**^ stated: ‘'The group Caprotina, Ca- 
prina, Caprinula characterize the upper Cenomanian exactly as 
Horiopleura characterizes the Albien.'" (Author's translation.) 
However, on page 652 he stated: ‘Tt is well understood that 
nothing prevents any of the species mentioned above from ap- 
pearing at a somewhat earlier period nor from persisting into 
the Lower Cenomanian. It is for stratigraphers to fix the 
limits of each of these forms."" (Author’s translation.) 

According to the same author,*’’ Horiopleura probably 
branched from Gyropleura early in Albien times and early in 
the Cenomanian gave rise to the three branches, Caprotiim, 
Caprina and Caprinula. 

" E, inRoing siphon ; S, outgoing siphon. 

** Douvilld:, H., Sur quelques Rudistes du terrain cr6tac^ infiricur des p)iT6n6e8. 
Bui. Soc. Gcol. Fr., 3rd Ser., vol. 17, p. 646, 1889. 

« Douvill^, H., Sur quelques Rudistes du terrain cr6tac6 inf4rieur des Pyrinies. 
Bui. Soc. Geol. Fr., 3rd Ser.. vol. 17, p. 647, 1889. 




No. 14] 


PALMER^RUDISTIDS OF SOUTHERN MEXICO 


49 


10. Horiopleura gregaria Palmer, new species 
Plate VIII, figures 1-5 

Lower valve small, 1^4 to 2 inches in length; straight or 
slightly curved, regularly and finely ribbed ; ribs often obscured 
by contiguous members of the same colony ; body cavity occu- 
pying approximately one-third of interior of shell ; hinge plate 
and muscle scars conspicuous; the latter are peripheral, ad- 
jacent to the dental sockets and situated on large triangular 
buttresses below the plane of the opening of the shell and 
therefore do not appear in sections taken near the aperture; 
posterior myophore somewhat overhanging the body cavity. 
N square in outline. Va, Vp and Da very low, hence showing 
only in sections taken well below the af>erturc. Da thick and 
high; it functions as a tooth and as a guide to B and B\ Liga- 
ment a deep sulcus in inner shell layer and inconspicuous in 
outer layer. Location of E and 5* marked by folds. E is the 
deeper (PI. VIII, fig. 3). Shell wall thick dorsally but thinning 
on ventral side ; external layer somewhat thicker, composed of 
thin funnel plates, the undulations in the edges of these cause 
the corrugations in the surface of the shell. 

Upper valve operculate, flat, often with a trace of swelling 
near dorsal edge. Two large teeth, the larger, B\ radial; B 
tangential, both of these are rather flat and extend along the 
under side of the valve wall as crescent shaped ridges. Pos- 
terior muscle scar located on a low pendant platform that 
projects well down into the lower valve (PI. VIII, fig. 5). 
Above this is a small accessory cavity, a. There was but little 
rotation of the hinge, most of the opening and closing of the 
valves was accomplished by a more or less vertical movement 
of the upper valve. 

Syntypes: Nos. 2163, 2164, and 2165, Mus. Calif. Acad. Sci., 
paratypes, Palmer collection, from Paso del Rio, Colima; col- 
lected by R. H. Palmer; July, 1924; Cenomanian, Cretaceous. 

This form grew in great abundance and probably formed 
extensive colonies not unlike Balanus of the present day. 

The two folds E and S, with E the deeper, the structure of 
the shell and the corrugated surface suggest Tepeyacia corru- 
gata, though the stratigraphic position of the latter, high up In 
the Turonian, indicates that the kinship is not close. 

February 29, 1928. 
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Chaperia Munier-Chalmas 1873 
Munier-Chalmas^® described this genus as follows : 

“Diostracum (cast) very inequivalve, sinistral, ornamented by longi- 
tudinal ribs. Valve a, free, operculate and in general a little convex. 
Beak none or very rudimentary, sinistrogyrale. Two inequal cardinal 
teeth; the anterior is simple, subcircular or polygonal and slightly ele- 
vated; the posterior is long and split, as in Hippurites. Anterior adduc- 
tor muscle supported by a large projecting plate, that rises from the base 
of the anterior cardinal tooth. Posterior muscle is inserted upon a small 
and slightly prominent surface, presenting towards the base of the pos- 
terior cardinal tooth a small, shallow circular depression. The ligament 
is inserted upon a spur that is but little developed. It is formed by a 
fold of the shell and is situated upon the posterior cardinal side a little 
below the beak. 

“Valve 1^ fixed, conical, straight or arched and not long. The pallial 
edge is continuous and circular. It presents, a little below the external 
edge, a thickened circular area that follows the ctviUouri; of the pallial 
region. This supports the edge of the other valve which is smaller and 
consequently more or less re-entrant. The anterior cardinal tootli is 
small and bent. The posterior cardinal cavity is small, deep and included 
between the ligamental cavity and the cavity of the posterior adductor 
muscle. Anterior cardinal cavity is quite deep and formed by a ])rolonga- 
tion or fold of the anterior edge t)f the cardinal tooth. Posterior ad- 
ductor muscle is inserted upon a very oblique plate. It is joined to the 
posterior edge of the cardinal tooth in such a way as to ft)rm quite a 
deep cavity, the most anterior portion of which is destined to house the 
posterior edge of the bifid cardinal tooth of the opposite valve. The 
ligamental spur is small and situated in a deep cavity that extends to the 
summit of the valve. It has the same general disposition as the flip- 
purites. 

“Type: Caprotina costata d'Orb. 

. . it (Chaperia) is easily distingui.shed from the Caprol'uiidcc by 

the valve a which is operculate and by all means by the manner of the in- 
sertion of the posterior muscle, as can be seen in the figures of d'Orbigny, 
which present the internal characters of the upper valve.'’ (Author’s 
translation.) 


11. Chaperia socialis Palmer, new species 

Plate VIII, figure 6 

Lower valve conical, somewhat contorted, surface covered 
with angular longitudinal ribs; one siphonal groove only ap- 
pears on the ventral side. 

Muni«r-Chalraas, Bui. Soc. Geol. Fr., 3rd Ser., vol. 10, pp. 493-4, 1882. 
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Upper valve operculate, slightly convex, smooth, resting 
within the opening of the lower valve upon a marginal flange 
of the latter. 

Individuals of this species grew in colonies not unlike Ba- 
lanus of the present time. This explains the contorted forms 
of individuals. 

Holotype: No. 2166, Mus. Calif. Acad. Sci., from Soyatlan 
dc Adentro, Jalisco; collected by R. H. Palmer; Dec., 1921; 
Cenomanian, Cretaceous. 

This form closely resembles Horioplcura gregaria but is dis- 
tinguished by the convex upper valve and the lack of any trace 
of an external ligamental groove. 

This species is very common in the Jalisco locality. 


Baryconites Palmer, new genus 

Lower valve heavy and robust, conical, smooth or longi- 
tudinally ribbed. Shell wall composed of two layers: (1) 
inner, very thick and coarse, conuxjsed of thin funnel plates 
which make an angle of about 45'' with the surface: and (2) 
outer, thin, also composed of extremely thin funnel plates that 
have the same attitude as those of the inner layer. On the 
ventral side of the shell there are two wide, flat, vertical si- 
phonal areas separated by a narrow ridge; hinge plate very 
large and heavy; anterior muscle scar large and triangular, 
posterior muscle scar large, elongate and narrow; two radial 
dental sockets, b' being much the larger; N radial and erect: 
body cavity comparatively small, septate; ligament for the 
mo.st part internal. 

The clearly marked characteristics of this shell prevent its 
being ascribed to any known genus. The nearest related 
genera are Polyconites and Horioplcura. Its large and salient 
muscle scars set it oflf from the former genus while the long 
linear posterior muscle scar mp between b and the shell wall 
excludes it from the genus Horioplcura. 

The genus is described from the lower valve only. 

Type of the genus: Baryconites multilincatus, n. sp. 



52 


CALIFORNIA ACADEMY OF SCIENCES 


lOc. Papbbs 


12. Baryconites multilineatus Palmer, new species 
Plate VIII, figure 7 

Lower valve cone-shaped, heavy and coarse; 5 inches in 
diameter, regularly striated with small vertical ribs numbering 
approximately 16 to the inch; ligament showing as a low 
sinus on the surface; E and 5 wide, finely striated; fc' large, 
radial, deep and triangular in outline with the base towards 
the center; h near the ligament, small and somewhat round in 
outline; few small vertical holes in both shell layers, those of 
the inner layer peripheral and showing a tendency to disap- 
pear with age. For example, there are six holes on the lower 
end and two on the upper ; the vertical ribs or corrugations are 
due to undulations or frills on the upper edge of the thin 
plates of the outer layer. 

Upper valve unknown, 

Holotype: No. 2167, Mus. Calif. Acad. Sci., from Soyatlan 
de Adentro, Jalisco; collected by R. H. Palmer; Aug., 1922; 
Cenomanian, Cretaceous. 

The undulations in the upper edge of the thin layers were 
caused by the frills of the secreting mantle of the living animal 
and where they were interfered with by oysters or other ses- 
sile organisms the undulations are not regular and suggest the 
edges of the leaves of an untrimmed book. 

On the dorsal area there are a few irregularly spaced verti- 
cal radiating plates suggesting kinship to the Radiolitidae. 


Polyconitcs (Bayle) 

This genus is similar to Monopleura except that in the lower 
valve mp is somewhat raised and opposite to the flat pendant 
myophore of the upper valve. The anterior muscle scar is 
superficial. 

Douville*’ thus described this genus : 

“Lower valve as in Monopleura, the two muscle impressions borne 
simply on the thickened areas of the shell and the posterior impression 
presents neither a ridge or a raised platform ; only the ligamentary cavity 


Douvill^, H., Sur quelques Rudistes du terrain cr^tac^ inf^rieur des Pyr^n^es, 
Bui. Soc. Geol. Fr., 3rd Ser., vol. 17, p, 638, 1889. 
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is internal. Upper valve presents a flat posterior muscle scar. It is thin 
and separated from the internal surface of the valve by a large accessory 
cavity.” (Author’s translation.) 

Polyconites has not been reported from Mexico though un- 
described forms from San Juan Raya in Puebla are apparently 
referable to this genus. 


Caprinidae d'Orbigny 

The family is characterized by the series of vertical radi- 
ating plates in the middle layer of the shell wall. These plates 
usually bifurcate and the branches join, producing a series of 
vertical tubes which are usually referred to as canals. These 
may be in either or both valves, depending on the genus. The 
outside edges of these plates also thicken and anchylose, form- 
ing the outside shell layer (PI. XI, fig. 5.) 

Very inequivalve. The lower valve is elongated and cur\^ed 
(PI. IX, fig. 2) or angled (PI. IX, fig. 3). The upper valve 
is short and horn-shaped and may be coiled in one plane or 
may be slightly spiral in which case the spire is usually directed 
toward the anterior as in the forms under discussion, or 
towards the posterior side, as in Caprina advcrsa d’Orb. and 
many species of Schiosia. The coil varies from 34 to lj!4 
turns. Only in rare cases is the upper valve the larger, e.g. 
an occasional specimen of Coralliocharna orcutti White or Ca- 
prina advcrsa d'Orb. The cross-sections of practically all the 
forms at hand are more or less quadrilateral or trapezoidal. 

The principal anatomical features are illustrated in PI. X, 
fig. 1 and PI. XI, fig. 5. 

Shell layers, radiating plates and ''canals” or tubes: The 
shell wall of all forms herein described is composed of three 
parts : a thin, inner layer ; a thick middle layer, in which the 
vertical plates are located and a thin outside layer. In some 
species the layers are distinct. In others they appear to be 
simply different parts of the same thing, the inner layer being 
the basal structure from which the vertical radiating plates ex- 
tend and the outside layer being merely the thickened outer 
edges of the plates and their branches that have coalesced (PL 
XI, fig. 5). 
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When the surface of the shell is worn the anchylosed edges 
of the radiating plates are removed and the free edges are ex- 
posed giving the surface a striated appearance. 



Fig. 6. Caprintdoidea perfecta n. sp. 

B'. Anterior tooth, 

B. Posterior tooth. 

G, Body cavity. 

fw'. Cavity accessory to n. 

L. Ligament groove. 

V^a\ Ventral anterior keel of B', 

V'p' Ventral posterior keel of B'. 

D*p', Dorsal posterior keel of B, 
m'a' . Anterior niyophore. 
i. Inner shell layer. 

vr. Vertical radial plates. These form the "canals” and with them 
constitute the middle shell layer. 

o. Enlarged outer edges which fuse and form the outer shell layer. 
Note that the beak turns to right of ligament. 


The plates may assume several forms with respect to 
branching. If they do not branch there is but a single row of 
tubes (text fig. 6). If they branch once there are two rows 
of tubes; twice, there are three rows and so on. In other 
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forms the branching and uniting of adjacent plates has been 
so complex that the result is a series of tubes imbedded in a 
reticulated matrix (PI. X, fig. 2). Between these two ex- 
tremes there is every degree of intergradc. The spaces be- 
tween the main plates are much wider than those between the 
branches near the periphery, hence the tubes are much larger. 
These have been called “accessory cavities” by confusing them 
with cavities of a different origin in other genera. Douville^** 
stated: “These canals are formed by folds of the internal 
plates and seem to us homologous to the accessory cavities of 
Coprotino. (Author^s translation). Later, however, the 
same writer pointed out that in Lurdiiun cdiilc there are cer- 
tain clear analogies between the nerves of the pallium and the 
radiating plates of that animal. He therefore concluded^*^ 
that: “The network formed by the radiating plates in the 
Rudistids corresponds to the ramifications of nerves of the 
marginal region of the mantle.” (Author's translation.) 
This interpretation may be inferred from the fine, root-like 
processes (PI. XII, fig. 2. k) that extend from the vertical 
plates and their branches in Caprinuloidea bisulcata. 

In the fossil slate the canals or spaces between the radiating 
plates are usually filled with calcite, though many are filled 
with sand and silt showing that they were hollow during the 
life of the animal. Some species show small septa or tabulae 
in the larger interior tubes; these are alvvavs concave (PI 
XIV, fig. 5). 

In many of the better cross-scctions a thin line is seen to run 
down the middle of the plate (PI. XII, fig. 2, k). This sug- 
gests that each plate is really composed of two parts and the 
line is the edge of the plane of union. 

The function of these plates was apparently to give the 
greatest strength to the shell with the material at hand. In no 
place have any connections been observed between the enclosed 
tubes and the outside or the body cavity. However, they may 
function as true canals for reasons pointed out in the remarks 
under the genus Caprinuloidea. 


Douvill^, n., Sur quclques formes peu connues dc la fainille des Chamid^s. Bui. 
Soc. Gcol. Fr., 3rd Ser,, vol. 15, p. 780, 1887. 

•• Douvill^, H., £tudes sur Ics Rudistes. Bui. Soc. Gcol. Fr,, 3rd Scr., vol. 26, p, 
157, 1898. 
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Ligament in the twelve species at hand is internal and its 
position always marked on the surface by a crease. The form of 
the cross-section resembles a boot with the toe pointing toward 
the anterior. The ligament is always on the concave side of 
the upper valve but may be either on the concave or convex 
side of the lower valve. In the latter case the engaged valves 
have the shape of an elongated S. 

Internal structure, lower valve: The large prominent post- 
like tooth, N , is situated in the dorsal area under or anterior 
to the ligament. It is the principal structure of the lower valve 
and upon it nearly all the other structures depend. It is 
quadrilateral in cross-section and from each corner there 
radiates a keel or flange: Va, Vp, Da, and Dp. These keels 
join N to the shell wall. Their function is to divide the in- 
ternal cavity into four smaller cavities, namely: G, the body 
cavity, b and b', the dental sockets and m, whose function is 
not definitely known. Vp is always curved in cross-section 
with the concave side towards G. This results in G being 
rounded in outline. 

The keel or partition Z)/? is a ridge that runs down the pos- 
terior side of N and across the base and up the sliell wall. It 
seems to serve more as a guide holding 5 in a vertical groove 
than as a partition. It shows as a complete partition only in 
sections taken well below the top of the shell (PI. X, fig. 1). 
However, the ridge Dp on N and the opposing one on the shell 
wall show in all sections. Douville recognized this septum and 
the cavity m which it forms. This he called 

“The large cavity which receives both the posterior tooth B and the 
muscle impression which accompanies it, does not present, in our sections, 
any transverse partition; but it is possible that it exists at a greater 
depth; this cavity is opposite to the cavity n n' of the other valve.” 
(Author's translation.) 

The function of this cavity m as well as that of the opposing 
one m' in the upper valve is not known. From the fact that 
mp occupies a part of m in the Caprinidse and all of m in the 

Douvill6, H., Sur quelques Rudistes americains. Bui. Soc. Gcol. Fr., 3rd Ser„ 
vol. 28. p. 208. 1900. 
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Monopleuriclae it is not unreasonable to suppose that m was 
formerly a much larger mp of which the present one is but a 
remnant. 

With the exception of Dp all the keels or partitions reach 
the plane of the opening of the valves and show in all cross- 
sections. 

The function of N is to support the three keels and not to 
engage with any structures. Only the keel, Da functions in 
this manner. 

The posterior and the anterior myophores, mp and ma, are 
the areas where the adductor muscles are attached. These are 
always located near the peripheral ends of Va and Vp in the 
lower valve and V'a' and V'p' in the upper valve (PI. XI, fig. 
6). These are usually long and linear in cross-section. In 
Caprimdoidca bisulcafa, n. sp. the myophores show a ten- 
dency to become thicker and shorter in cross-section. 

The body cavity, G, is always circular in outline. In it were 
lodged the vital parts of the animal. It is very large in most 
species but relatively small in Caprinuloidea multitubifera, n. 
sp. (PI. X, fig. 2.) G may or may not be septate. 

Da is the large dorsal anterior keel of N. Its function is 
three-fold: (1) It is the main support of (2) it separates 
b from b' ; and (3) it is the effective part of the hinge plate 
with reference to the teeth B and B' as these straddle Da when 
the valves engage. The meshing of the teeth of the two valves 
prevented rotation and kept the homologous parts in opix:>si- 
tion like the teeth of a modern bivalve. Thus far no forms 
have been found where margins of the valves are crenulated to 
accomplish the same end as in Area, Cardimn, Tridacna or the 
fluted oysters. 

Internal structure, upper valve: The general form of the 
upper valve has been given above. Regardless of whether the 
lower valve is dorsally or ventrally concave, the upper valve is 
always dorsally concave. All forms in the fauna under dis- 
cussion, expect Planocaprina trapezoidcs, n. sp. have two sub- 
equal teeth with R' somewhat the larger. B is tangential and 
B' is set more or less radially. The inner side of each tooth is 
provided with a flange or keel that extends to the shell wall 
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and divides the interior into four parts which, together with 
the keels, are opposite to corresponding parts in the lower 
valve. 

Between V'p' and D'p' is the large cavity It has long 
been noted that N (more properly Da) occupied only n, the 
dorsal part of this cavity or merely the part between the two 
teeth and the term n' has heretofore been applied to the rest of 
the cavity which is here called m'. The function of this cavity 
was no doubt analogous to that of m in the lower valve. 

Several of the forms are attached to others, i.e. the animals 
were colonial or gregarious. As in the case of oysters or 
Chamas there was no selection of place of attachment with the 
result that the animals grew in more or less promiscuous clus- 
ters, This is also indicated by the presence of several species 
attached to older and larger forms. The place of attachment 
and the proximity of other objects largely determined whether 
the lower valve took a straight or a curved form. If the ani- 
mal's growth was interfered with on the dorsal side the shell 
became concave dorsally (PL IX, fig. 2) and vice versa (PL 
XI, fig. 2). 

Range: It was formerly thought that the Caprinid?e did 
not appear until the Cenomanian period.®* Other references 
of the same import occur in the literature of the early 90's. 
Later Paquier found a few generalized types in the Ur- 
gonian.®^ However, the great deployment of the group oc- 
curred during the Cenomanian. This took the form of a wide 
dispersal to practically all tropical shores together with the de- 
velopment of a large number of species. 

The Caprinidae reached their culmination in the Cenomanian 
and but few forms lived on in the Turonian and practically 
none survived the close of that period. 


Douville, 11., Sur quelques Rudislcs du terrain cretacc inferieur des Pyr6n^. 
Bui. Soc. Geol. Fr., 3rd Scr., vol. 17, p. 646, 1889. 

Author’s translation: The group Caprotina, Caprina, Caprinula is found, then, to 
characterize the upper Cenomanian. 

“ Paquier, Sur quelques Rudistes nouveaux de I’Urgonien. Comptes Rendus dc 
L’Academie des Sciences, vol. 122, pp. 1223, 1434, 1896. 
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Caprinuloidea Palmer, new genus 

The lower valve is usually long and curved with the anterior 
side flat, though it may be short, cone-shaped and straight. 
The upper valve is always horn-shaped, may be bent or loosely 
coiled. The dorsal side is always concave in the upper valve 
but may be convex in the lower. This is probably governed 
by the gregarious nature of the animals and by the nature ot 
the places where attached. The surface may be smooth, trans- 
versely ribbed or longitudinally striated. Plate IX shows the 
essential features of the external fonn. 

As in Caprinula, both valves possess the vertical radiating 
plates and resulting canals, the plates bifurcate two or three 
times, the bifurcations usually being somewhat more compli- 
cated around the anterior and posterior areas. Branches from 
contiguous plates anchylose producing round and ix)lygonal 
canals. The inner canals may be septate or not but the outer 
are always aseptate. 

The internal parts illustrated in PI. X, figs. 1, 2. are present 
in all forms. B and B' are subequal and well developed. B' 
somewhat the larger. They are usually somewhat curved 
parallel to the general course of the shell. N is large, straight 
and erect. 

In all the species at hand the upper valve coils Knvards the 
anterior side as in the so-called inverse types (PI. VIII, fig. 8). 

The ligament lies in a deep fold which is marked by a 
groove on the dorsal surface. 

This genus differs from Caprinula and Schiosia by the lack 
of the large accessory cavities that appear in those genera in 
the ix)sterior areas of both valves.'^® 

The genus is represented in the deposits at Soyatlan de 
Adentro, Jalisco, by six species and abundant individuals. 

Type of the genus: Caprinuloidea perfccta, n. sp. 

13, Caprinuloidea perfecta Palmer, new species 
Plate VI II, figure 8; plate IX, figures 1, 2; text figure 6 

Shell large, robust and smooth; lower valve elongated and 
slightly spiral; subquadrilateral in section with the anterior 

•• Douvill6, H., fitudes sur Ics Caprincs. Bui. Soc. Gcol. Fr., 3rd Ser., vol. 16, p. 
705, Pis. 22. 23, 1888. 
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side flat ; this forms a distinct angle along the ventral side. N 
and Da large and coarse; several vertical tubes give these a 
porous structure. This feature is probably confined to the 
rapidly growing forms. Shell thick, with extensive bifurcat- 
ing of the vertical plates. The body cavity is septate in both 
valves. 

Upper valve of one or more coils, distinctly spiral. Teeth 
large and coarse. B' rather triangular in outline with groove 
on dorsal side. B oval and somewhat smaller. Vertical plates 
twice bifurcating on ventral side and not branching on dorsal 
side, resulting in long, narrow, radial canals. Small shallow 
pits above F'a' and D'p\ 

Holotype: No. 2168, Mus. Calif. Acad. Sci., both valves; 
from Soyatlan de Adcntro, Jalisco; collected by R. H. Palmer; 
Aug., 1922; Cenomanian, Cretaceous. 

The specimen shown in Plate IX was fractured during the 
life of the animal. It subsequently healed though the frac- 
tured surfaces were offset. This episode suggests either that 
the shell was imbedded in shore material or that the parts were 
held together by the ligament. Had this not been the case, 
the parts of the shell would have been separated beyond all 
possibility of therapeutical repair. It also definitely suggsets 
that the ‘*canals'^ between the vertical plates were real canals 
and functioned as conduits through which passed appendages 
from the mantle of the animal. Otherwise it is difficult to ex- 
plain the healing except at or near the mouth of the shell. 

14. Caprinuloidea perfecta gracilis Palmer, new subspecies 
Plate IX, figure 3; plate X, figure 1 

This form in every way resembles C. perfecta except that it 
is much slimmer in proportion to its length and is usually an- 
gular longitudinally. 

Holotype: No. 2169, Mus. Calif. Acad. Sci., from Soyatlan 
de Adentro, Jalisco; collected by R. H. Palmer; Aug., 1922; 
Cenomanian, Cretaceous. 

The modification is very common at the Jalisco locality. Its 
slimness is not due to age because individuals much longer 
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than other species of the genus are usually about one-half the 
diameter of the latter. 

15. Caprinuloidea multitubifera Palmer, new species 
Plate X, figure 2 

Shell thick and robust, both valves quadrilateral in cross- 
section, ventral side flat or even slightly concave; lower valve 
straight or slightly curved, upper valve horn-shaped and 
slightly curved. Canals in both valves round. 

Upper valve with teeth, B and B', large; G very small; ma 
and mp both large, crescent shaped and thick, not linear as in 
most of the other species of this genus. Shell wall thick ex- 
cept on dorsal side; radiating plates and their branches re- 
duced to a network in cross-section, only at the outer margin 
does the real nature of the plates appear; F'/>' is very short 
owing to the large size of the teeth ; n is large ; the cavity m' 
is very small. 

Lower valve similar in cross-section to upper valve; bifur- 
cations of the radial plates less complex. 

Holotype: No. 2170, Mus. Calif. Acad. Sci., from Soyatlan 
de Adentro, Jalisco; collected by R. H. Palmer; Aug., 1922; 
Cenomanian, Cretaceous. 

The most noticeable features that a cross-section of this 
species aflFords are the extremely large teeth and the resulting 
reduction in the size of the cavities G and m. The numerous, 
round and irregularly spaced canals are also noteworthy fea- 
tures. The canal pattern very closely resembles that of Mitro- 
caprina zidali Douville.''^* However, the large teeth and small 
body cavity of the new species exclude it from the genus 
Mitrocaprina. 

The canal or radial plate pattern of Sphccnicaprina felixi 
Boehm, from Cerro Escamela near Orizaba, Vera Cruz, very 
closely resembles that of Caprinuloidea multitubifera n. sp. 
Boehm described 5'. felixi from a section only which he sup- 
posed was the upper valve. It is open to question whether or 

^ Douvill6, H., Sur quelques Rudistes 4 canaux. Bui. Soc. Geol. Fr., 4th Ser., vol. 
4, p. 519, 1904- 

•• Boehm, G., Ueber Caprinidenkalke aus Mexico. Zeit d. d. Geol. Gesell., vol. SO, p. 
329, 1898. 
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not it is ascribed to the proper genus. The genus Sphccru- 
caprina is without the radiating plates and canals in the lower 
valve while the upper valve is similar to that of Caprina. 
Hence the lower valve is necessary to the proper determina- 
tion of the genus. It is probable that 5*. felixi Boehm is in 
fact Coalconiaua. This seems the more probable in view of 
the fact that there is a large amount of marble from Cerro 
Escamela used for decorative purposes in Mexico, particularly 
in Orizaba and Mexico City and polished surfaces of this ma- 
terial show abundant sections of Caprinid^x with scarcely one 
without radiating i)Iatcs and canals, tlie inference being that 
the genus Sphccrucaprina was but sparsely represented in this 
part of Mexico. 

Ncrinca, as well as Coalcomana, is also found in the lime- 
stone at Escamela as at Soyatlan; Boehm'^" believes the former 
to be upper Cenomanian. 

16. Caprinuloidea septata Palmer, new species 

Plate IX, figure 4; plate X, figure 3; plate XI, figure 1 

This form is similar to Caprinuloidea pcrfccta except that 
in the lower valve C, h and and the inner row of vertical 
canals are septate. The vertical plates do not bifurcate more 
than once except in the vicinity of Fa, hence there is but one 
or two rows of canals (PI. XI, fig. 1). 

Ilolotypc: No. 2171, Mus. Calif. Acad. Sci., from Soyatlan 
de Adentro, Jalisco; collected by R. 11. Palmer; Aug., 1922; 
Cenomanian, Cretaceous. 

In the larger specimen there is much spongy tissue in N, Va 
and Da. This is suggestive of the genus Rousscliaf*’^ but is, 
however, the only structure the forms have in common. 

17. Caprinuloidea costata Palmer, new species 

Plate XI, figures 2, 3, 4, 5 

This species is characterized by transverse, somewhat im- 
bricating ribs that cover the vSurface of both valves. These 

Boehm, G., Ueber Caprinidcnkalke aus Mexico. Zeit. d. d. geol. Gesell., vol. 50, 
p. 382, 1898. 

” Douvill^, H., Sur un nouveau genre de rudistes (Rousselia guilhoti), Bui. Soc. 
Geol. Fr., 3rd Ser., vol. 26, p. 151, 1898. 
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ribs represent growth stages. Both valves are more nearly 
round in outline than in other species. 

Upper valve coiled nearly in one plain but not so tightly 
coiled as Caprinaloidca pcrfecta. A well defined inner row of 
peripheral canals is present between the unbranched radial 
plates. The plates regularly branch three times on the ventral 
side and once or not at all on the dorsal side. Both myophores 
are long and linear. 

Lower valve elongated, straight or curved. The transverse 
ribs are slightly undulating except on the dorsal side where 
they turn upward and form an angle at the ligamcntal groove. 
This is particularly noticeable on the posterior side (PI. XI, 
fig. 3). I'he body cavity is round, large and not septate. iV 
and Da often show vertical tubes, i.e. are somewhat spongy. 
The myophores are for the most part much shorter in cross- 
section than those of the upper valve. This suggests that the 
adductor muscles were somewhat like an inverted triangle in 
form. One specimen shows a thin projecting shelf for the 
anterior myoidiore. The l)i furcating of the vertical plates is 
somewhat less coiujilicated than in the upper valve. 

Syutypes: Nos. 2172, 2173, Mus. Calif. Acad. Sci., both 
valves; from Soyatlan de Adentro, Jalisco; collected by R. IT. 
Palmer; Aug., 1922; Cenomanian, Cretaceous. 

The plan of the bifurcating plates is similar to that of 
Caprina ramosa Boehm. However, in that species Boehm 
indicates an accessory cavity between the dental area and the 
shell wall. This is absent in the species at hand. As the 
description of C. rauiosa is confined to a cross-section in which 
nearly one-half of the interior was replaced by calcite and the 
exterior of the vShcll was not described, it does not seem wise 
to use Boehm’s name for this species. 

The ribbed surface, the angle that the ribs make with the 
ligamental groove and the more or less rectangular cross- 
section of the shell suggests Cornucaprina carinata Boehm.”*’ 
The simple radiating plates of that species, however, eliminate 
the present species from that genus. 


** Boehm, G., Ueber Caprinidenkalke aus Mexico. Zeit. d. d. geol. Gcsell., vol. 50, 
p. 327, 1898. 

“ Futtercr, K., Di« oberen Krcidcbildungen der Umgebung d«s Lago di Santa Croce 
in den Venetianer Alpen. Palaeontologische Abhandlungen von Dames und Kayscr, 
vol. 6, n. s. 2, p. 87, 1892-96. 
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18. Caprinuloidea bisulcata Palmer, new species 
Plate XII, figures 1, 2 

Lower valve straight or slightly twisted, resembling C. cos- 
tata in general appearance ; large, low, dorsal groove or sinus 
anterior to ligamental groove. Compared with C. costata the 
shell is somewhat thicker, the design of the radiating plates is 
somewhat more complicated and the body cavity is smaller. 
Posterior myophore, mp, smaller than ma (about in speci- 
men) and located in acute angle of Vp and body wall and ex- 
tending along the interior of m; ma large, located between Va 
and wall, ventral end large, oval in cross-section, dorsal end 
extending as thick spur between fc' and shell wall. No septa 
in body cavity and probably none in canals. 

Upper valve unknown. 

Holotype: No. 2174, Mus. Calif. Acad. Sci., from Soyatlan 
de Adentro, Jalisco; collected by R. H. Palmer; Aug., 1922; 
Cenomanian, Cretaceous. 

This species is readily distinguished from C. costata by the 
two deep dorsal grooves and the large anterior myophore, 
ma, of the lower valve. 

Planocaprina Palmer, new genus 

General form that of the Caprinidae except that the upper 
valve is somewhat longer than is usual in that family. Both 
valves with one row of subequal, rounded or pyriform canals, 
i.e. the radial plates are simple and unbranched ; cross-section 
more or less trapezoidal. 

Lower valve straight or curved; upper valve either loosely 
or tightly coiled. Animal attached by tip of lower valve. Cavi- 
ties G and m about equal in size. B' large and curved ; B lack- 
ing or rudimentary. 

This genus belongs to the group of Caprinidae that has 
canals in both valves. Its simple vertical plate arrangement 
and single row of canals and the well developed tooth B' sug- 
gest Cornucaprina but it is distinguished from that genus by 
its lack of accessory cavities, the coiling of the upper valves 
towards the anterior and by the extreme marginal location 
of B\ 

Type of genus: Planocaprina trapezoides n. sp. 
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19. Planocaprina trapezoides Palmer, new species 
Text figures 7, 8 

Both valves with one row of aseptate canals in shell wall; 
ligament external ; valves rather long and narrow ; dorsal, ven- 
tral and anterior sides make a right-angled trapezoid; ventral 
side very wide; posterior side somewhat concave; posterior 
and ventral sides prolonged, forming a rounded keel. Shell 
wall with apparently but one layer, though there is possibly 
a thin superficial layer. 

The radiating plates that form the tubes do not branch, i.e, 
they form but one row of tubes, except in the angle of the 
ventral and anterior sides where there is a trace of some 
branching and anchylosing of adjacent plates which results in 
a second or third row of tubes. The outer ends of the radial 
plates thicken until the edges touch and then anchylose forni- 
ing what may be termed for convenience, the outer layer of 
the shell, which is very thin. Body cavity large. 

Lower valve more or less curved. The specimen described 
is concave on the posterior side ; 6' rather small ; b reduced to 
a small notch in N; m large ; nm and mp reduced to two small 
thickened areas at end of Va and of Vp; N medium sized and 
marginal ; Va and Vp very thin ; Dp very short and thick. 

Upper valve curved in two planes : it rises more or less in a 
vertical plane and curves toward the dorsal side, i.e. making 
the dorsal side concave, until it reaches a horizontal plane and 
then curves counter-clockwise (i.e. towards the anterior) and 
continues one turn more or less, remaining in the horizontal 
plane. Coil loose and open. B' is large and porous, marginal, 
curves outward toward the dorsal side and has a wide, shallow 
pit on the dorsal side; B reduced to thickened area in which 
is imbedded the ligament; m' equal in size to G; n is deep and 
narrow and curves around reaching nearly to the margin. 
Myophores small and situated as in lower valve, ma elevated 
above the margin of the shell opening, hence entering the 
lower valve when the valves are joined. Upper anterior edge 
of shell opening rounded suggesting that the upper valve 
rotated as in living bivalves. 


February 29, 1928. 
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Fig. 7. Planocaprina trapezoides n. sp. x 

The two valves have the same relative position as during the life of the 
animal. 

For explanation of symbols see PI. XI, fig. 5. 


Syntypes: Nos. 2175, 2176, Mus. Calif. Acad. Sci., both 
valves; from Soyatlan de Adentro, Jalisco; collected by R. H. 
Palmer ; Dec., 1921 ; Cenomanian, Cretaceous. 

This oddly appearing form is characterized by the trape- 
zoidal cross-section and the curiously curved upper valve. It 
is common at the type locality. 

Due to the thinness of the shell and of the partitions, the 
body cavity, m, and the dental cavities are usually crushed. 
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Fig. 8. Planocaprina irapetoides n. sp. 

Details of upper valve, natural size. 

B. Rudimentary posterior tooth. 
d. Wide narrow shallow groove in anterior tooth. 
re, Roimded anterior edge of upper valve. (See p. 65), 
vr. Vertical radial plates. These do not branch, hence form but one row 
of canals. 
c. Canals. 

0 . Accessory cavity. 

Note trapezoidal section of shell. 

For explanation of other symbols see PI. X, fig. 1. 

The plan of the radiating plates and the included canals is 
practically identical with that of Caprina cf. advcrsa d'Orb. 
from Escamela in the state of Vera Cruz, Mexico, as described 
and figured by Boehm.®® The flattened dorsal, ventral and 
anterior sides are also similar to that species. However, in 
the present form, the great development of B', its marginal 
position, and the resulting total lack of accessory cavities be- 
tween it and the shell wall, the disappearance of B, the pres- 
ence of canals in both valves, not only remove it from the 
species above mentioned but also from the genus Caprina, 

The small accessory cavity shown in the keel of the upper 
valve does not extend through the specimen. 

•• Boehm, G., Ueber Caprinidcnkalkc aus Mexico. Zeit. d. d. geol. Gesell., voL 
50, p. 326, 1898. 
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A portion of the rock to which the shell was fixed is still 
attached to the lower valve. 

Coalcomana Harris & Hodson 1922 

This genus has been inadequately described by Harris & 
Hodson®^ from sections and descriptions of specimens from 
Coalcoman, Guerrero, published by Boehm and by Douville. 
Boehm’s material consisted of only a badly preserved section 
of an upper valve which he ascribed to the genus Caprina, 
Douville later obtained specimens of both valves and finding 
canals in both ascribed it to Schiosia, Harris & Hodson, 
using the published data of these two authors pointed out®^ 
that: ‘'The marginal canals in Schiosia are simply radial, 
but in the Mexican form, pyriform and bifurcating, . . 

and ascribed the form to a new genus which they called 
Coalcomana, 

It is probable that the authors did not intend to apply the 
term “bifurcating” to the canals but to the vertical radiating 
plates (PI. XII, fig. 4) as the canals are never bifurcating. In 
Schiosia the radiating plates do not branch with the result that 
there is but one row or series of canals in the shell wall. In 
the form at hand the bifurcation of the vertical plates pro- 
duces as many rows of pyriform canals as there are bifurca- 
tions. Coalcomana differs from Caprinula and also from 
Schiosia, in both of which the two valves are caniculate, by 
the absence of accessory cavities in the shell wall. It differs 
from Caprinuloidea to which it approaches the closest by the 
branches of the vertical radial canals not joining to produce 
the polygonal or rounded canals except in the dorsal and an- 
terior areas. Elsewhere these plates divide and each branch 
continues to the edge of the shell as in Plagioptychus, pro- 
ducing different ranks or rows of pyriform channels or canals 
which, like the plates, extend to the outer surface of the shell 
(PI. XII, fig. 4). 

The external form and main internal features of Coalco- 
mana are the same as those of Caprinuloidea, 


Harris & Hodson, Palcontographica Americana, vol. I, no. 3, p. 14, 1922. 
“ loc. cit. p. 14. 
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20. Coalcomana ramosa (G. Boehm) 

Plate XII, figures 3, 4 

CapHna ramosa Boehm, Zeit. d. d. geol. Gesell. Vol. 50, p. 327, 1898. 
Schiosia ramosa (Boehm), Douville, Bui. Soc. Geol. Fr., 3rd Ser., vol. 28, 
p. 206, 1900. 

Coalcomana ramosa (Boehm), Harris & Hodson, Paleontographica 
Americana, vol. 1, No. 3, p. 14, 1922. 

Lower valve as in Caprinuloidea; large, rounded canals in 
wall in the area exterior to ma and 6'; elsewhere the plan of 
the plates and canals is similar to that of Plagioptychus, i.e. 
the branches of the plates do not join but each extends to the 
surface of the shell; dp well developed, much larger than b; 
body cavity large; ma and mp very thin and linear in cross- 
section. From the Cenomanian at Soyatlan de Adentro, 
Jalisco. 


Schiosia G. Boehm®® 1892 

“Shell thick, very inequivalve, the larger left valve spiral, greatly 
elongated, drawn out into an open or closed spire, the main whorl di- 
rected towards the rear. The smaller right valve is caputiform with a 
close strongly curved back lying close to the hinge plate. Outer shell 
layer very thin covered with radial ribs; the latter are crossed by fine 
concentric rays. Inner layer porcellaneous, strongly developed. The body 
cavity is very small. The ligament furrow runs outside the umbo. It 
folds inward and makes a well developed internal ligament groove. Be- 
hind the body cavity, the left valve shows a second accessory cavity 
separated from it by a thin partition which extends to the vicinity of the 
hinge wall and here makes a socket for the tooth of the smaller right 
valve. The inner layer of each shell is pierced by parallel canals which 
are divided into two groups. The first was limited by the mantle edge 
to the anterior area and shows exclusively radial and never polygonal 
canals. The second group is developed in the hinge area and includes 
irregular, large and small, round oval or polygonal canals. On the 
weathered surface, the inner row of radial furrows only appears. Hinge 
probably developed as in Caprinula, 

“Type: Schiosia schiosensisj n. sec., n. sp. 

“Remarks. The above characterized Schiosia is, at all events, very 
close to Caprinula. There as here the marginal canals are developed in 
both valves and also the hinges do not show any great differences. On 
the other hand there are not only radial canals in Caprinula, as far as I 
know, but also polygonal marginal canals are developed; in Schiosia only 
the former. . . . The simple and complex canal system at all events 


Boehm, G., Freiburg Naturforschcnde Gesellschaft, vol 6*7, p. 144, 1891-3. 
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Stand in direct genetic relationship so I have preferred to consider Schio- 
sia not as a new genus but rather only a section of Caprxnula** (Author’s 
translation.) 

Schiosia is very similar to the genus Coalcomana. In fact, 
the type of the latter was described as a Schiosia. In the Mal- 
trata limestone at Orizaba, Vera Cruz occur abundant forms 
belonging to Schiosia or to a very closely related genus. 


Caprinula d'Orbigny 1847 

D’Orbigny made Caprina boissyi the type of the genus and 
three years later Sharpe®* enlarged the description of that 
species by giving an account of other anatomical features. 
The external form is similar to that of Caprinuloidea perfccta. 
Internally the general plan is the same but the details are 
somewhat different. Both valves have the caniculate or tube 
structure characteristic of the Caprinidae. However, both 
valves have large polygonal accessory cavities between the 
smaller peripheral canals. These are confined for the most 
part to the dorsal and anterior areas. 5' is relatively small 
and B does not appear. V^p', G and L, are present but the 
other anatomical features of the hinge plate are rudimentary. 
In the lower valve the hinge and myophore structure of the 
hinge plate are rudimentary, being for the most part replaced 
by the large accessory canals. 

The characteristic features of the genus are the numerous 
longitudinal accessory cavities which, together with the body 
cavity are septate (PI. XIII, fig. 1). The peripheral canals 
made by the true vertical radial plates do not bear these septa. 

Concerning the relationships of this genus d’Orbigny®® said : 

“Although Caprinula has the external form of Caprina it is distin- 
guished from it by the fact that the two valves are perforated by round 
canals while in Caprina only the upper valve is pierced by narrow canals. 
It is nearly related to Caprinella (Ichthyosarcolites) by the two canicu- 
late valves but is distinguished from it by the lower valve not being 
coiled horizontally on the ground, by the upper valve not being conical, 
and by the lack of lateral perforated expansions.” (Author’s translation.) 


Sharpe, Daniel, On the Secondary District of Portugal which lies on the north of 
the Tagus. Quart. Jour. Geol, Soc. Lond., vol. 6, p. 179, 1850. 

d’Orbigny, A., PaUontologie frangaise. Terrains cr^tac^s, vol. 4, p. 187, 1847. 
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This genus is well represented in different parts of Mexico 
as many fragments from widely separated localities bear 
witness. It is to be regretted, however, that no complete or 
even nearly complete specimens are thus far known. In view 
of this fact no attempt at a specific description has any merit 
or value. 

Caprinula fragments are particularly abundant in the lime- 
stones near Santa Rosa in the state of Vera Cruz; the figured 
specimen (PI. XIII, fig. 1) is from Paso del Rio, Colima. 


Sabinia Parona 1908 

In the original description of the genus Sabinia, Parona^® 
says in part : 

“Rudistids of the group of inverse forms. The form most frequent 
and best known of this genus of Caprinidae resembles in external form 
the genus Plagioptychus, differing from it in the internal structure and 
essentially because both valves are caniculate. The cross-section of the 
two valves is characterized by the great number of small irregularly 
polyhedral (polygonal?) canals, almost uniformly disposed over the 
whole space of the internal layer of the shell, also on the part external 
to the cardinal apparatus, and by the absence of the true large canals or 
lacunae outside of the muscular myophores, particularly of the anterior 
myophore. 

“The fact of the presence of canals in the lower valve (right or fixed) 
distinguishes this genus from the genera Plagioptychus, Caprina, Spheeru- 
caprina, Mitrocaprina . . . 

“The same fact of the canals in the lower valve recalls instead, the 
characters of the genera Polyoptychus, Coralliochama, Caprinula and 
Schiosia. The lacunose structure due to the great development of the 
canals in the two valves, particularly in the lower and the lack of all 
traces of the ligament, clearly distinguish the genus Polyptychus from 
our new genus. The numerous closely set small canals of this new genus 
suggest Coralliochama White . . . but we are far from that very fine 
and uniform cellular structure of this genus, . . . 

“Thus the affinities with the genera Caprinula and Schiosia G. Boehm 
are closer: still it evidently differs from the first through the lack of the 
regular series of large canals in the posterior and anterior regions and 
particularly outside of the muscular* myophores of the two valves; it dif- 
fers from the second by the more uniform and more minute canal struc- 
ture which do not appear due to marginal canals included between the 
polyfurcating plates as was clearly the case in Schiosia, so it recalls the 


Parona, C. F. Notizie suUa fauna a rudiste dell pietra di Subiaco nella valle 
deirAniene. Bui. Soc. Geol. Ital., vol. 27, p. 303, 1908. 
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regular polyfurcating disposition of the canals in Plagioptychus and 
Caprina while in the new genus Sabinia the disposition and the section of 
the smaller polyhedral (polygonal?) canals suggest those of the genus 
Caprinula.” (Author’s translation.) 

To Parona’s original description may be added a few minor 
points. The engaged valves may closely resemble some forms 
of the genus Plagioptychus in having the lower valve short 
and conical and the upi)er valve horn-shaped (e.g. Sabinia 
sublacensis Parona) or both valves may be coiled to such a 
degree that the tips overlap (PL XIII, fig. 2, 5*. orbiculata) or 
the lower valve may be straight and elongated (S, vwari, PL 
XIV, figs. 1-4). The ligamental groove is deep. The canals, 
except those at or near the surface, are septate. The septa of 
the vertical canals, it seems, would cut off all communication 
between the living parts of the animal and the parts below the 
septa, except at the surface of the shell. 


21. Sabinia orbiculata Palmer, new species 
Plate XIII, figures 2, 3 

The engaged valves form a circular coil with the free ends 
of the valves overlapping, forming a low flat spire of somewhat 
more than one turn. The shell is very thick dorsally and 
rather thin ventrally. It is largely made up of vertical poly- 
gonal tubes or canals in which the form of the primitive 
radial plates is nearly lost towards the inside but is clearly 
retained in and near the periphery (PL XIII, fig. 3). The 
outer edges or ends of the vertical plates branch once and the 
branches do not ancliylose. Where the shell is somewhat 
worn these edges project giving the surface a fibrous ap- 
pearance. 

The muscle attachments mp and ma do not appear in the 
cross-sections. B' is well developed but not exceedingly large. 
B does not appear in the sections and has probably disappeared 
as is the case with Planocaprina trape::oides. V'p' does not 
extend to the plane of union of the shells, that is, the middle 
portion does not appear in the sections taken near the open- 
ings of the valves, n is partitioned and nearly as large as m'. 
The relative size of the valves is not known as the valves are 
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so closely joined in the type specimen that their juncture is 
not determinable. 

Holotype: No. 2177, Mus. Calif. Acad. Sci., from Paso del 
Rio, Colima; collected by R. H. Palmer; July, 1924; Ceno- 
manian, Cretaceous. 

This form has several points of similarity v^ith Corallio- 
chama of the Pacific Cretaceous. In both, the dorsal part of 
the shell is much thicker than the ventral ; the greater part of 
the shell is composed of polygonal septate tubes irregularly 
disposed, those of Sabinia, however, are three or four times as 
large as those of C or allio chama. The exterior of both valves 
of Sabinia orbiciilata is made up of unanchylosed branches of 
the vertical radial plates similar to Caprinuloidea. This detail 
of structure is also present in Sabinia snblacensis Parona from 
central Italy.®^ In Coralliocbama, on the other hand, only the 
upper valve has this structure while the peripheral branches 
of the vertical radial plates of the lower valve unite to form 
the septate tubes. The disappearance of B is a notable feature 
of this species. 

As with other species found at the same locality, the nearest 
kin to this form are southern European. Parona ascribes to 
the Senonian the beds in which the genus Sabinia is found in 
Italy. 


22. Sabinia totiseptata Palmer, new species 
Plate XIV, figure 5 

The lower valve is straight or slightly curved ; the upper 
valve is curved in a low spire. The shell wall of both valves 
is made up of round and polygonal septate tubes. The septa 
in the canals of the lower valve are concave and those in the 
upper valve are flat. The branches of the vertical radial 
plates anchylose forming polygonal septate tubes similar to 
those of the inner part of the shell wall in S. orbiculata. S. 
totiseptata may be distinguished from that form by the lack of 
the peripheral row of unanchylosed branches of the vertical 
radial plates (PI. XIII, fig. 3). 


Parona, C. F., Notizie sulla fauna a rudiate dolla pietra di Subtaco nclla valle 
dell’Aniene. Bui. Soc. Geol. Ital., vol. 27, p. 301, 1908. 
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Holotype: No. 2178, Mus. Calif. Acad. Sci., from Paso del 
Rio, Colima; collected by R. H. Palmer; July, 1924; Ceno- 
manian, Cretaceous. 

No muscle scars nor structures that can be definitely 
ascribed to teeth are present in the specimens at hand. It is 
possible, however, that sections definitely known to be near the 
openings of the valves might show these structures, the infer- 
ence being that they are absorbed during the growth of the 
animal. 


23. Sabinia vivari Palmer, new species 
Plate XIII, figure 4; plate XIV, figures 1-4 

The lower valve is elongated, curved, spiral or angulated. 
It may be triangular or quadrilateral in cross-section. The 
shell wall is very thick dorsally and thinner towards the ven- 
tral side. It is composed of three layers : ( 1 ) the inner, very 
thin; (2) the middle, thick and spongy, probably composed 
entirely of large, irregular, septate tubes and accessory cavities, 
the structure of which has been largely destroyed by the crys- 
tallization of calcite; and (3) the outer layer, made up of poly- 
gonal aseptate tubes .08 inch in diameter. The last give the 
striated structure to the surface of the shell. The body cavity 
is not septate and, like the other species of Sabinia, is very 
small. Ligamental groove very small and inconspicuous. 

Upper valve unknown. 

Syntypes: Nos. 2179, 2180, Mus. Calif. Acad. Sci., paratypes, 
Palmer collection; from Paso del Rio, Colima; collected by 
R. H. Palmer; July, 1924; Cenomanian, Cretaceous. 

No trace of the hinge apparatus nor of the myophores is 
preserved in any of the specimens at hand. 

The species is named in honor of my friend and former co- 
worker, Sr. Gonzales Vivar, geologist of the Instituto Geo- 
logico, to whom credit is due for bringing this locality to 
public notice. 


Radiolitidae Gray 

The general shape of the exterior of the shells of this family 
is so diverse that no single descriptive term can be applied. 
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The lower valve may be long, smooth and cylindrical with a 
few fairly well defined vertical furrows as in Eoradiolites 
(Prceradiolites or Radiolites) davidsoni Hill; or conical and 
smooth with an undulating surface (PI. XV, fig. 1) ; or with 
a corrugated, foliaceous surface (PI. XVI, figs. 4-7; or they 
may be very flat with horizontally radiating plates that are re- 
curved, horizontal or even decurved as in Sphcerulites. 

All forms of this family show at least two wide grooves, 
E and S (PI. XVI, figs. 1,2). These are understood to mark 
the location of the two siphons. They may be v-shaped in 
cross-section, narrow and flat, wide and smooth or ornamented 
with fine longitudinal lines. E indicates the siphon for the 
entering water and S the siphon for the out-going water. Be- 
tween the two grooves there is an elevated interband /. In 
addition to these features some of the species show other ribs 
and grooves. Anterior to E is the ridge V. This is called 
the pedal fold on the supposition that it is a remnant of the 
area from which the foot emerged. Very often a ridge P 
(sometimes called PD) occurs posterior to 5*. What it re- 
flects in the soft parts of the animal is not known. Writers do 
not agree as to whether the ridges or the grooves mark the 
actual siphonal or j^edal openings.®® In the forms at hand, 
where the upper valve is nearly complete the very small con- 
cavities in the edge of the upper valve are opposite to the 
ridges on the surface of the lower valve and not the grooves, 
indicating that the former mark the location of the siphonal 
areas. 

The ligamentary spur or ridge is an important anatomical 
feature in the Radiolitidae. Few or none of the forms show 
any external trace of a ligament. Internally, in all the older 
fonns, the rudimentary ligament is marked by a vertical 
ridge (PI. XVI, fig, 7). This feature is an ancient one and 
the stock Agria-Eoradiolites-Prceradiolites-Radiolitcs-SphcBru- 
litcs retained it in several species until the Santonian and in 
one species, R, nouleti, until Campanien. The Mexican species 
herein described belong to this stock. 

The upper valve is operculate and may be convex, flat or 
concave. 


•• For a discussion see “Sur la classification des Radiol itid^s**. Douvill^, H., Bui. 
Soc. Gcol. Fr., 4th Scr., vol. 8, p. 308, 1908. 
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The family receives its name from the structure of the shell 
material of the outer and principal layer of the lower valve. 
This is composed of two series of very thin plates. One series 
is composed of inverted cones (text fig. 1, f) and resembles a 
stack of funnels piled one within the other. For convenience 
these will be referred to as “funnel plates’’. The other is made 
up of vertical, radial plates that radiate outward and cross the 
first (text fig. When these radiating plates do not branch, 

a horizontal section shows the surface to be reticulate with 
quadrilateral meshes. The result is that the shell mass is in 
reality composed of small, long, rhombic prisms that extend 
diagonally upward and outward through the outer shell layer. 
This is the case with the Eoradiolites, Prcrradiolifcs, Agria, 
Radiolites and a few others. 

On the other hand, in Biradiolites, Sauvegesia, Tampsia 
and several others, the vertical radial plates branch more or 
less regularly and the branches coalesce. The result is as 
shown in text fig. 2, where the horizontal section shows a 
reticulated surface with polygonal or rounded meshes and the 
vertical section shows a series of rhombs. 

This structure is unique and characteristic of the Radio- 
litidae, rendering possible the identification of the family from 
a fragment. 

It seems probable that the two tyi>es of structure of this 
family reasonably divide the family into two groups. How- 
ever, this has not been followed and forms with branched ver- 
tical plates are placed in the same genus with forms whose 
radial plates are unbranched. 

Pervinquiere stated that in Durania bertonoli Per. the 
polygonal form of the prisms seen in cross-section appears in 
the adults while in the young the prisms are rectangular. He 
figured several specimens of the same species showing both 
polygonal and rectangular prisms. However, the wide di- 
versity in the forms illustrated suggests a diversity in the 
species. In Biradiolites cornii-pastoris d’Orb. the polygonal 
prisms are present equally in both the youngest as well as the 
oldest end of the shell. 

The description of Fischer®®* makes no mention of the reticu- 
late structure and does not distinguish the Radiolitidae from 

••a Fischer, P., Manuel de Conchyltologie et dc Paleontologie concbyliologique, p. 
1064, 1887. 
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either the Monopleuridae nor the Caprotiiiidae unless the hinge 
apparatus and muscular myophores are exposed. 

The Radiolitidae are very characteristically Cretaceous. 
Their ancestors are not definitely known though Douville 
stated®® that they are descended from the Mono pleura. The 
connection between the two, however, does not seem to be 
clear. The adductors of the Monopleura are set simply on the 
shell wall which may or may not be even thickened while in 
the Radiolitidae these are set on elevated platforms in the 
lower valve and upon pendant areas in the upper valve. The 
former feature resembles the plan of the Horiopleuridae. Also, 
the posterior muscle scar of the latter group, suspended from 
the upper valve, is like that of the Radiolitidae. The upper free 
valve has two cardinal teeth and the lower fixed valve has one. 

The structure of the shell of the Radiolitidae somewhat re- 
sembles that of Monopleura by the composition of the outer 
layer, i. e. it is composed largely of funnel plates that surround 
the body cavity (text fig. 1). This, however, is common to 
nearly all lamellibranchiata. The traces of radial plates in 
Monopleura suggest Radiolitidae but this structure, as has 
been pointed out under Monoplcura, is a common minor detail 
structure of many other pelecypods. On the whole the two 
well defined series of plates distinguish the Radiolitidae from 
the Monopleuridae as well as from the other families. 


Agria Matheron 1878 

In his monograph on the Radiolitidae Toucas*® thus charac- 
terized the genus Agria : 

‘‘Lower valve generally quite elongated, more or less polygonal in 
cross-section, straight or slightly arched. 

“External plates not very thick, smooth over the whole surface, often 
ornamented by longitudinal ribs separated and marked by striations or 
lines of growth; on the side opposite the cardinal region there are two 
longitudinal grooves which are quite large, deep and round and are 
separated by folds or ridges that are more or less projecting. 

“Upper valve operculate and usually very concave, rarely flat and never 
convex, concentrically striated and having undulations corresponding to 
the folds of the lower valve. 


•• Douvill^, H., Bui. Soc. Geol. Fr., 4th Ser., vol. 2, p. 460, 1902. 
^Toucas, Memoire Soc. Geol. Fr., Palcontologic, No. 36, p. 17, 1907. 
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^'Cardinal apparatus formed by two elongated teeth, nearly equal and 
by two muscular myophorcs that are somewhat projecting. 

'Xigamental ridge or fold of the outer plates, very distinct in the older 
forms and disappearing in the younger forms at the beginning of the 
Coniacian. . . . 

*'Agria may be divided into two groups on the basis of the form of the 
grooves and the folds of the external plates : 

Group of Agria blumenbachi. 

“2. Group of Agria triangularis. 

*ln the first group the folds are generally slightly projecting and the 
grooves but little excavated, the anterior (groove?) is larger than the 
posterior. 

*‘In the second group, on the other hand, the folds form jutting ridges 
and the grooves are quite deep and the posterior one is always larger 
than the anterior.” (Author's translation.) 


24. Agria gherzii Palmer, new species 
Plate XV, figures 1-S 

Lower valve conical, rather smooth, with low, rounded 
flutings and ribs and showing a tendency toward the develop- 
ment of large, thick irregular, rounded vertical flanges (PI. 
XV, fig. 2). A few irregular growth stages appear in the 
form of foliaceous horizontal ridges. Ligament buried in 
outer layer and not visible at surface. E and S shallow, 
inconspicuous channels. 

Shell wall of two layers : the inner is thin and homogeneous ; 
the outer is composed of simple vertical (z^r) and of funnel 
(f) plates arranged as in text fig. 6. Both series are very thin 
and closely set; the f and vr plates are 120 and 150 ±: to the 
inch respectively. This results in the structure of the shell 
being, in effect, minute prisms with rhombic cross-section. Body 
cavity partitioned by concave septa. 

Upper valve operculate and convex; composed of two 
layers: the upper is apparently homogeneous around the 
center but towards the edge is composed of what appear to be 
curved and radiating tubes (PI. XV, fig. 2, a). The lower 
layer is homogeneous though it shows concentric growth 
stages. 

In the hinge apparatus the posterior myophore, mp, of the 
upper valve is long and pendant, opposite to and entering a 



No. 14J 


PALMER-^RUDISTIDS OF SOUTHERN MEXICO 


79 


deep pit which lodges the corresponding niyophore of the 
lower valve. There is an extremely large accessory cavity in 
the upper valve that has the appearance of a large suspended 
sack which occupies a large portion of the body cavity. The 
dentition is not known. 

Syntype: No. 2186, Mus. Calif. Acad. Sci. ; syntype, Palmer 
collection; from Paso del Rio, Colima; collected by R. H. 
Palmer; July, 1924; Cenomanian, Cretaceous. 

It is possible that the suspension of the posterior niyophore 
mp directly from the under side of the upper valve and not 
from an appendage from the dental apparatus proper as in 
Radiolites may possibly remove this form to a new genus. 
However, as the complete inner structure of the shell is not 
yet known and the outer surface corresponds to the descrip- 
tion of Agria, it is deemed wiser to ascribe it to this genus. 

The appendage suspended from the upper valve which 
housed the large accessory cavity so nearly filled the body 
cavity of the lower valve that but little space remained for the 
vital parts of the animal. 

The species is named in honor of Sr, S. E. Gherzi. the ad- 
ministrador of the hacienda at Paso del Rio. 


Radiolites Lamarck 1801 

Radiolites^^ has the same general form as Agria, though as 
a rule it is somewhat shorter. The funnel plates (PI. XVI, 
fig. 1) are thick, imbricated and form angular ridges and 
grooves over the surface, giving a frilled, tucked and foliace- 
ous appearance. E and 5 broad and smooth and rather square 
in outline, with strong, clear-cut growth stages: V and P 
usually well marked, appearing as vertical rows of projecting 
horns (PI. XVI, fig. 2). 

It is quite possible that E and are but reflections of rudi- 
mentary organs that have persisted but have ceased to func- 
tion. This is indicated by the fact that but rarely, even in 
joined valves, does a trace of any opening between the valves 
appear in this area. The perforation in the upper valve of 


See Toucas, Memoire Soc. Geol. Fr., Paleontologie, No. 36, 1907, for a good 
description of the genus. 
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/?. perforata probably assumed the function of the siphonal 
areas. Ligamental ridge always present as a low, thin, verti- 
cal ridge down the dorsal side of the body cavity. It is formed 
by a fold in the inner layer of the shell, hence never appears on 
the surface. The chalice^* may be deep or shallow or with 
high or low angled walls. 

The upper valve is either flat, concave or convex and often 
has a very large accessory cavity as in Agria ghersii. 

The shell is composed of two layers: a thin porcellaneous 
inner layer and a thick outer layer which is made up of vertical 
and funnel plates. All the surface features of the genus are 
located in this layer. 

In the three species described, the outer layer is composed 
of the funnel and the unbranched vertical plates, i.e. the struc- 
ture corresponds to the primitive form shown in PI. XV, fig. 1. 

Toucas stated that Radiolites was derived from Prceradio- 
litcs and made its appearance at the base of the Turonian with 
Radiolites peroni 

Representatives of this genus are found in the Turonian 
in various parts of Mexico. Species similar to those 
described from Huescalapa are very common in the limestone 
east of Cuernavaca in the state of Morelos and near Atoto- 
nilco el Grande in the state of Hidalgo on the east side of the 
highland. This genus affords the best means thus far known 
for correlating many widely separated exposures of the 
Turonian. 

25. Radiolites robusta Palmer, new species 
Plate XVI, figures 1-3 

Short and robust, diameter about equaling the height ; body 
cavity rounded or oval, outer surface corrugated; shell wall 
very thick. P, S, I, E and V well developed. The growth 
stages jut out giving the shell a foliaceous appearance; some 
of these are horizontal or nearly so. The growth stages cross 


”Thc term chalice is applied to that part of the lower valve above the ridge or 
flange on which rests the periphery of the upper valve (PI. XVI, fig. 7). It is the por- 
tion of the outer shell layer that extends above the inner layer. As applied to the 
upper valve it is the cup-shaped depression formed by the elevated border and the valve 
proper (PI. XVI, fig. 3). 
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the siphonal grooves by a decided turn upward and the ridges 
(P, I and V) by an equally sharp turn downward (PI. XVI, 
fig. 1 ). The margins are smooth and lie flat in E and 5 but 
project outward as horns on the ridges ; I is square and mas- 
sive, P and V are angular and E and 5* are rounded or V- 
shaped in cross-section. 

The chalice is low and somewhat spreading as in i?. Mata. 
The upper valve is flat (PI. XVI, fig. 3) but is supplied with 
a low elevated border as in R. perforata. 

The dentition and the myophores of neither valve are 
known. 

Syntypes: Nos. 2181, 2182, Mus. Calif. Acad. Sci., paratype, 
Palmer collection; from Huescalapa, Jalisco; collected by R. 
H. Palmer; Aug., 1922; Turonian, Cretaceous. 

The rugged, robust appearance and thick shell distinguish 
this form from other species. It resembles R. Mata by being 
very low and having the low, narrow, spreading chalice but 
the flat upper valve, the elevated margin and lack of an acces- 
sory cavity in that valve and the thick shell wall of the lower 
valve distinguish it from that species. 

The arrangement of the vertical radial and the funnel plates 
is the same as in Agria ghersii (PI. XV, fig. 5). 


26. Radiolites perforata Palmer, new species 
Plate XVI, figures 4-11; plate XVII, figure 1 

Shell small, 2 inches long and V/i inches wide at the aper- 
ture; cone-shaped, circular in cross-section, has general ap- 
pearance of a stack of corrugated cones each cone representing 
a growth stage. The upper, mature, growth stages are often 
flaring and wide-spread (PL XVI, fig. 4). Corrugations 
sharp-angled. Ligament present as a narrow, low ridge ex- 
tending down the body cavity (PI. XVI, fig. 7). The liga- 
ment is a fold in the thin inner layer and does not appear in 
the outer layer (PI. XVI, fig. 7). The siphonal grooves and 
the bounding ridges well developed \ P, S, E and / are square 
and angled in cross-section and V is triangular. The growth 

February 29, 1928. 
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stages on 5" and E scarcely show while on the intervening 
ridges they extend upward and outward as horns (PI. XVI, 
fig. 4). 

The upper edge of the inner shell layer forms a flange on 
which rests the upper valve (PI. XVI, figs. 7, 8). The outer 
layer forms the wide, high and more or less spreading chalice. 

The upper valve is thin and slightly concave. Around the 
periphery is a high thin curtain-like border or mantle that ex- 
tends to the upper edge of the chalice of the lower valve (PI. 
XVI, fig. 9). This mantle enters the corrugations and the 
undulations of the chalice and so completely covers it that it is 
questionable if it did not effectually seal the juncture of the 
two valves. The extreme thinness and resulting fragility of 
this border and its preservation in the fossil state indicate that 
the upper valve had little or no movement but for the most 
part rested upon the folds in the chalice and the flange of the 
lower valve. 

The upper valve is perforated (PI. XVI, figs. 9, 10). This 
perforation may possibly have been used by the animal as a 
conduit through which it received oxygenated water and food 
from the outside. This is in accordance with the extremely 
well fitting union between the two valves. 

The upper valve shows both radial and concentric struc- 
tures, indicating that it is similar to that of the lower valve 
(PI. XVI, fig. 10). It consists of a series of funnel plates 
that grew by the addition of larger plates on the under side of 
the smaller and older parts. The exposed edges of these give 
the concentric form. To the vertical radial plates is due the 
radial structure. 

Unfortunately nothing is known of the internal structure of 
the species except the fact that the entire dental and myophore 
apparatus was suspended from the upper valve by a strong 
pillar (PI. XVI, fig. 8) as in typical Radiolites. This is in 
contrast with the arrangement of the myophores in Agria 
gherzii, 

Syntypes: Nos. 2183, 2184, Mus. Calif. Acad. Sci. ; paratype, 
Palmer collection; from Huescalapa, Jalisco; collected by R. 
H. Palmer; Aug., 1922; Turonian, Cretaceous. 
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27. Radiolites inflata Palmer, new species 
Plate XVII, figures 2-4 

Lower valve low and wide; oval in cross-section; small and 
regular; vertical corrugations covering surface. Growth 
stages very regular and forming well defined horizontal, 
foliaceous ridges as in R. perforata. P, S, I, E and V as in R, 
perforata; chalice low and narrow and nearly horizontal. 

Upper valve smooth, convex, apex somewhat ventral ; below 
the surface is a large cavity (PI. XVIT, fig. 3) which is 
bounded below by the lower surface of the shell from which 
is suspended the hinge apparatus. Opposite V and near the 
margin of the valve is a small opening leading to the body 
cavity. The margin of the upper valve is without the elevated 
mantle of R. perforata. 

Hinge apparatus unknown. 

Holotype: No. 2185, Mus. Calif. Acad. Sci., from Hues- 
calapa, Jalisco; collected by R. H. Palmer; Aug., 1922; 
Turonian, Cretaceous. 

The species is distinguishable from the others by the smooth, 
inflated, convex upper valve. The lower valve resembles R. 
robusta in being low and having the low, narrow, spreading 
chalice, but is distinguished by the fine and regular vertical 
corrugations and the thinness of the shell wall. 

Dorsally, the upper valve seems to be attached to the lower 
valve by shell material. This points to the conclusion men- 
tioned in the discussion of R. perforata to the effect that the 
opening in the upper valve may have assumed the function of 
the siphonal grooves and that the upper valve was practically 
immobile. 


28. ? Sphaerulites sp. 

Plate XVII, figure 5 

This curious form occurs with the Radiolites, It is very 
low and flat and the shell wall is thick. The growth stages are 
very foliaceous, rugose, long and spreading and over half the 
surface, curve downward, as a result of which the vertical 
corrugations so commonly seen in the Radiolitidae are largely 
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concealed. There is no definite trace of an internal ligament 
nor of E and S. The flat, foliaceous form with the plates 
spreading and decurved suggests spharulites but the lack of 
clear cut characteristics of the lower valve and the absence of 
the upper valve preclude ascribing it definitely to any known 
genus. The presence of the radial and of the funnel plates, 
however, show it to belong to the Radiolitidae. Upper valve 
unknown. The lower flat side probably represents a surface 
against which or on which the individual grew. The presence 
of beekite bodies is worthy of note. 

The specimen figured is from the Turonian of Huescalapa, 
Jalisco. 
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I‘l \ JL 1. 

I nnuiimhis a hu fi udi rn u s Palmer, tiew .qieiie^ ; p. .^1). 

\'i('\v of np])er ja<le, Uolli \alve.-.. 

lie ]< )\v ->] )in‘, 1 . l he nnil )( ) ( tf \ aha* < )ii tin 'n-t t sa It- t ni'iis f 1< )\\ n ,i tv 1 i lial 
on llie n^ht lurns ti]) and the ro])<' like told that e\li.ndv ttiiTu Iiji to 
ii]); tins fold v•^ J5" lonj^. 

Tile spc'emicMi i.s 1()"lon<;and 5 ' 2 '^ unle Pa--(‘de] Kio, (’oiima. Miavo. 
( 'eiit )manian : Iiolol\'pt'. 'Phe n.vdit wKe 1 ^. n]>perni' im ihr plate. 
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CAUFOKXhl .IC.IDEMY OF SCIENCE: 


[UC. I’AHEkS 


Pl.AIl. 2 . 

I'ig. 1. Ininuniitas (inaliuarriisis PaliiKT, lu vv s}H‘('i('s; j>. .>(1: 

View of vi'Titral side of spoviiiU'n sliown on PI. 1. 
ir Ro])t'-likt' fold. 
a, b. (jroovos bordering TP. 

Nott‘ low s])ir(' and Mat or ooncavc dorsal side. 

JJololype: Paso d<'l Rio, (.'olima, Mexico; C'enoniaiv’an. 


Fi].js, 2 and 2 

Si'elioiis of the right {^) and left (2 

) va let's 

« if the l> pt , 

ti, 

G. 

Thin, wide, Haring, eoiiea\e k(‘el on 
body eavity. 

ventral 

eon\ (‘X side 

IP. 

Roij'e-likc U Id. 



( . 

Attached area of IP. 




A', 1’ Z. Ca\'ities, funetioTi not deljnitel\ known. 

Holotype; Pa.'^o dd Rio, C'olima, Mi'xieo; ('enoinainan. 



oc. PAPERS, CAL ACAD. SCI., No, 14 
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Inmninitas inuihitacensis I‘altiuT, lu w spccu--; p. 30. 

('niloO s])t'L‘itiU'Ti (;f one \alv<,'. Tlu- total Uaj.^th <>!' tlu- roil is 25 int lu’s 

ir. 

Parat \'])t', Xo, 2154 ((.\A.S.); Paso dr] Rio, ('oliiiia. Mrxiro; ( 'rnoinanirm. 
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Pi \ii 4. 

Fi><. 1. hnnuiuihis iUKihutu cn^is PaliiuT, now .sp<H i( '-: ]», 40. 

ITia'ii-shapod spt'oimcn. Xolc l»>ii^ tipi'ii c-nil. Tlic s]n‘i.’inu*ti J.S" 

1 *aral yi)(', ( I>. S. ). V. ('oll.i; Paso «U'l Ru). ('oinna. Mt'xiri); ( 'onomaman. 

Fi;^. 2. Till' same; ]). 40. 

L’lidcr side of ty])(‘ sju-ciinon. 

.V. ]’ c' Z. C'ax'itK's. 'I'liosc arc cxj'osod only in iho \ c'd\ o t 111 tin. left ^-ide'. 
I’a.^-o del Rio. ('olima. Me' ieo; ( 'enonianian. 
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5. 

1 . humauitas rotunda PalnuM'. ik'w spci-irs, p. M. 

wSpdiniis of v.'ilvp, slightly onlar^cd, .^* 4 " diaiiiptiT. 
a. Edj^Pb of concave septa of body i'a\il\. 

G. Jiody cavity. 

A'. Lon^ntndinal cavities lonu-d towards center of shell. 

IF. Ro])e-likt' fold dee])l\‘ imheddeil in sliell material. 

Note cellular structure of .shell proper ami of A’ and IF. In .V there 
are a^'j^re^^'ations of cells that su^^j^est flesh v tissue. 

Ilololype, Xo. .^IS.S (C .X.S.i; Faso (k-1 Rio, ('olnna. Mexico; ( '{.nonuiniau. 

Fij.;s. 2-5. Pains torru^alus Falmt'r, new sjk-ucs; p, 

Sections of lower \al\’e taken proj^ri'ssively from aptrtnre lowanK base. 
lvnlarj>[ed 1 2 - 
G. body I'avit) . 

B'. Fraji;meTit of anterior tooth of upper vahe, 

B. Fra}.jment of jiosterior tooth oI n])]KT vaKcc 
A'. Tooth of lower \'al\'e. 

L. Ligament. 

/. Folds m outer shell la\r'r whi* h appear as eonugalion on surface 
(fig. 4). 

\’'a'. Wiitrabanteiior ke('l of B' 

1 7' - Vk'iit ral- posterior keel ot B' . 

Xott' the thinner outiT laver and tin inner la\ei that beiomes 
thicker towards the base. .Nearer the bast* the mnei la\'er 10 m- 
pletelx’ fills the bod\ caN'lty. 

B and B' an^ lemnants of tin teeth that wi-re broken and remained 
111 the sockets. 

Dorsal \ ii'ws of same- s|K*eimi‘ns on T*l. 17. figs. (>-S. 

S\Tit\pes, 215h, 21.S7 (('.A.S.i; Faso del Rio. (’'olima, Mi'xno; ( \-nonianian. 
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I ()c. Pat I 


Pi. \tk (). 


1m}^s. 1-,v Baylcoidca divi 1‘ulMifr, lU'w spccirs; ]>. .>S. 

2 Pi" 

a. Lovvc'r \';ilvt'; this is ;ni<l tubular atid sli^ditls- spiral. 
h. UppiT valvi*; small and somi-oprR-ulatc': U'tlcr omittt'd on li^. J; ii 
should hr at thu rxtn'mr top. 
nip. Posterior nixoptioiv of lowvr valvu. 
ni'p'. Posterior mveiphorc of upper valve. 
n. A(\'e.sS()r>' cavity. 

in. Thill keel horderinj^ tlu* art'a on whieh the' animal n-sted. 

Thi^ form is almost an exad duplieale of Toucasia sp. (PI. IS. 2 I 
exicjl that tlu' new sjieeies rested on the* posterior side while 
Ti)iiC(L\ia reslt‘d on the* antvrior. In (‘itliiT ease- the longer valve 
was of m*eessity the lower \alve. (p. M). 

.\oti' the transverse wrinkle,', and small l<»nj,(itudinal lines on upper 
surface. 

lIoloi_\ pe. No. 215S ((\A.S. i; Iliu'scalapa, jah.se o, Mexico, Tiirouian, 


Fi^. 4 Rcquicitia s]).; p. .F). 

Size ol speeimen l'^ 4 ". ('orniiarc with tipc 5 atul PI. IS, fij^. k 
m. Myo])hore ridges. 

.Note' reiniiaiit of .spire' and longitudinal se-ulptiirinp,. 
Iluesealapa. j.ah.se'o, Mexie'o; Tiironiaii. 

h'lg. 5. Rf>qniciii(i pdtivjdhi W’hile; p. .F). 

Fdward. liuK'stonc of d'exas. 


I'l^s. 0*7. A j ncdrdid didvcsi Pahiiei . new • pee ie"- : p. 12. 
rpper surface; heipdit 2*S" dl.y. O' 

(/. Larpa'r attaehe'd sahe’. The* tip <»f the' umbo was the area of al- 
taeliiiicnt. The' animal was in a lurizoiital position with both 
beaks turnin;.^ downward. 

f>. Smalle'r fre'c \alve'. Fine- lonyiludinal striation M'-ible on this \al\e 
in fi,y. 7. 

( . Rid^a- air >11;,^ which the twr> \al\cs joine-d on iinde'r side. 

llolot\p(-, .\o. 21.S0 (('.A.S ); fixe' miles north of Sowatlan dc Adfiitio, 

jalisei). .Me’x., Turonian. 


Fij^s. S-0. Apricardid d.symiiieln'< n I'almcr, iie'w spe'e-u-s; ]). 4k 
d. I'lat, disc-sha])ed atUie'he'el valve. 

h. I'ree' valves Xote rcstanblane-e* to sej^me-nt of an oranj^e*; alsf> lar^e- 
vacant area encloseel by the* upper valve (h^. S). 
r. Area r)f atlae-hment. 
d. 'rile enels of the iijipir vaKe meet at d. 

llolotyjK'. Xo. 2160 (C.A.S.j: Paso ded Rio, ('olinia, Mexico; Cenomanian. 
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Pf. Mh 7. 

Fi>;s. 1-3. Mofiofi/cnrn sniazari I’aliiUT, ncu sjunic'.; p. 1.^. 

Fij^. 1. ]3(irsri1 anlrrior sido: 4"x3*4". 

a. Arc':i of atPu'hmcTil of lowtT valvt*. 
h. l'oii\(‘X Iciiticiilar ()j)crciilalt‘ uppor \alvo. 

L. Iviganu’iilal groove. 

Xotc honz(jnta] ^'n»\vth staj^os. 

S^'iUypo, \o, JU)1 (C'.A.S.P Sowallan «lc AdoTitro, jaliM'o. Mc'xuo; C't'iU)- 
maiiian. 

Fyyo 2. I Jorsal-antcrior vk'w: 4^2”^-"* i'* 

.V. Larj^o fragincnt of anothor mdividual of i-ol<ui\ . 

(ifowth sla.l!:(.'^ \vrll 
Synt\i)t'. Stanford coIU'ction. 


3, \'i{'\v of interior of 1 oU(T valvo ' liown in liy. 2. 

h. I^ostonor dt'nlal Mu kiM. 

//, Anterior (Ifiital soeket. 

yV. Tliin eriTl toolti nl lower valve. 

L. Li^^aniciit. 

i. Inner sIh‘11 lav'er. 

0 . ( hiUT shell lay<-r. 

}}in. Loi ation of anU-nor nixopliore. 
fill). Loc-ation ol posterior nivopliore. 

Fi^. 4. Icpeymui lornm^ata PahiKT, in‘w species; p. P>. 

\'ie\v f)f anterior side of lower valve; k iijitli 3 'ys". 

.V. Lar^e fragment of anotlier individual of same i-olonva 

Uolotyjje, No. 210.? (C'.A.S. i; T<]u-yac .Mountains, Piu'hki, Mesieo; 

Tnronian. 


.s. Cross-seet ion of '.jiecinu'ii -Jiown in lie. 4, taken Im'Iovv api'rtUTi. 

/. Inner shell layer, 

a. ( tiller sliell layer; tliere an* no vertieal radial plates. 

(i d’ -S', .\reas of inhalant and exhalant si])hons. /*.' is the dc c'per and is 
marked on the siirfaet' liy a dt'ep, wnJe furrow. 
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I’latk 8. 

I'iys. 1'5. U or in pleura ^re^aria Palnu'r, new species; p. 

All fignn^s naUiral siz('; tigs. 1, 4 anrl 5 Syntypes, Nos. 21()8-2H)5: Paso del 
Rio, (^olima, Mex.; ('('notnanian. \(»te corrugated surface and oper- 
t'ulate upper valve in fig. 1. 

P'ig. 2. Two individuals of a eolom . 

L. Liganieiital groove expo.sed by removal of outer shell layer. 

Fig. 3. Section near a])crture. 

A. Idganienlal groo\ e 

S. Areas marking the inhalcnl and exhalanl siphon^. 

XoU' two shell laytTs. 

Fig. -4. Vi('W of interior of lower valve. 
nui. Anterior myojihore. 

;;//?. Posterior myophore. 

// Anlerior dental soc'kid. 
h Posteri(»r dt'utal socket. 

.V. Frcct tooth of lower valve. 

G. Bf)dy c'avity. 

J'h'g. 5. Longitudinal st'(‘tion <4 both \alvcs. 
h. I^ostcrmr tooth of uiipt'r \'alve. 
mp, P('ndant posterior myophon . 
a. Acct'Ssory ca\it\' of upper valve, 
e. ( )uter shell layer. 

/. Inner shc-ll layer. 

Fig. (). Chajeria socialn Palmer, new species ; ]>. 50. 

Both valves, vtaitral side; natural size. 

.s. Siphonal area. 

Jloloty]>e, \(.». 21()f) (C.A.S. i; So\atlan dc A<!entro. jali.oo, Mexico; 
Ceiirjmanian. 

Fig. 7. harytonites undtiJujcatus Palmer, new.spM ics: p. 52. 
l.ower salve; height 5". 

fiia. 1'riangular anterior myophr.n'. 
mj). Linear posterior myojilion'. 

/»'. Anterior <lental soi'ket. 
h. ]^)sterior dental socket. 

.V. Tooth of lovser s’alve. 

L. J.igaim'ut. 

/. Inner .shell layer. 

(). ( )uter shell layer. 

(/’. Body cavity. 

E. Ari'a of inhalant siphon; this is marked by fine lines. 

Ii()loty])e. No. 2lo7 (Ch^A.S.); Soyatlan de Adimtro, Jalisco, Mexico; C'eno- 
manian. 

Fig. 8. Cnpriniiloidca ferferta J\'dmer, new sj)et‘ies; p. 50. 

Pl)]ier, free, left («) valve; 4". 

B' Anterior tooth, 

B Post('rior tooth. 

L. Ligament. 

Syntyjie, No. 2108 (C.iV.S.j; Soyatlan de Adentro, Jalisco, Mexieo; (\‘no- 
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( .//.//■OA’N li.iniiM)' or si'irvcrs 


[ Or. Pai*i rs 


Pl.ATK 

Pig. 1. Caprinuloidea prrfccta Palmer, new speeii's; p. 

U])per, free, left {a) waive; 4". 
a. Flat anttaaor side. 

k. X’enlral anUa’ior ktaO: Ihi.s and </ an- more or k’ss marked llirouglioiil 
the genus. 

B. PostiM'ior i(toth. 

B\ Anterior toolli. 

V'k . ^A‘TUral-posterior keid of B' , the partition Ix'tween O' and 

O'. Body c'avily. 

m' . (ki\il\ acaa'ssory t(‘ n. 

Note 1 nfuia'ations of sertical radial plates in k. 

S\’niy])e, \o. J1()S (C'.A.S. i; Sowailan de Ad<*niro. )alis«o. Mcmm*; 
(k'notnanian. 

Fig. 1. Tht' same; doth xaiKi's of holoispe. 

(I b nu'asiires IdOj": totid length from ])nml ol altatliinent \(n to Beak of 
upjier \ al\ e 2d ^ o" : dianieti'r 1 • o". 

L. Ligamtaital groovaa 
a. Point <tf attaeiiment . 

( )ld fra( line healed during life (»f animal. 

The figurt' sluavs the engage<l vahaw essenluill) in the position as- 
stinu'd during tlu' life of the animal. 

Soyatlan de Adiaitm, Jah.^eo, Mexico; (kaiomanian. 

Fig. d. Cti f rnudoidvn pcrkila gn/aV/s Palnur, new siib-sjx-i'it's; ]). til). 

J.englh in straight line 
a. lk)int of attaelinuMit . 

L. LigaiiKuital groovis 

I lolf)t\'[)(‘, No. (('..\S.); So\atlan <le Aihaitro, [aliseo, Mexico; 

C'enomaiiian. 

i"ig. 4. Cit( rninl<)i(k'(i scptutd Palmer, new s])eei(‘s; p. 02. 

Bas(' of lower, attached, right (r/i valve; P 
// Anterior dental socket. 
h Post erior dental .socket. 
m. (kivity accessors' t(j b. 

G. Bods t'as'its. 

V, Portions of concave sepia. 

ilolotyiie, \o. 2171 iC.A.S.); Soyatlan de Ad('ntrf 4 , Jalisio, Me.xieo; 
(k'lK iinanian. 
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C.II.irORXI.! ACADEMY OF SCJEXCF.S 


1 Oc. Pai-lks 


Plail: 10. 

Fi^. 1. Capriiudoidea pvrfcitii gracilis Falnicr, nt‘\v snli-spccii's. ; p. 00. 

Lowt'r, rij:(ht (/p wilvt'; scvlioti sotiicwlial below aperture; enlarged 

.^^2 tnnes, same s]u‘('imen PI. 0. 

h. Posterior <]enlal socket. 

//. .\nierior (k'ntal soektd. 

(/ Body eax'ity. 

A, Li,i>;aTU('ntal jj^roovix 

ni. Ca\'ity aeei'>sor\' to h: this cavity was probabK' formerly oi'i-ujiied 
by the posterior muscular m\'opliorc which has been reduci'd to nip. 

nip. J\)stenor m>’()])hor{'. 

nni. AntcMMor un'cphorc. 

.\. Tooth. 

k. Ventral anterior k(‘el. 

J)<i. Dorsabanterior keel of ;V; the tw»» ti-clh ol the upjx'i* \al\v enj;a,L;e I\i 
rather than .V. 

Fa. \\'ntral-ant('rior k(*el of A'. 

\’p. \'('ntrab[)ostcrior keel of .V. 

Pp. Dorsal-] posterior keel of X. 

.\ot(' th(‘ bifuta'atiiyi^ vertical radial ])late^ whuh, with tlic cavitic-, 
the\ form, maki' up the tlink inner shell la\er. The fused outer 
edRCs of the N’crlical radial plates form th(' outer slu‘11 layer. Note 
akso llic' tra])e/oidal outline of the spet iiiH-n. 

Ih^lotype, No. iPD i,(\A.S. >, v^c>yatlan de Adentro, jalisco. M('Xn.o; 

C'ciionianian. 


Caprinulvidea niuHitnhifcni Palmer, lu w sjxcu's; p. 01. 

U])|n'r, free, left («j \alve; < nlar<>;ed 1 ' 2- 
Lx. Ligament al ^moo\ i . 

L. Ja]j;amenl. 

IV. Anterior tooth. 
h. l^)Sterior tooth. 
nui. .Anterior m\o])liore. 
nip. Posti'Hor mvophore. 
rV/'.\T‘ntrabanlerior k(‘el of IV. 
r'/^'Ab'Utral ])ostenor ket 1 of IV. 

X. Fra;.tment of tooth of lower \'al\e; tliis (om]»letel\' tills the (a\il\ n. 
ni' . ('a\’it\ aeet'ssory to ;/. 

llololype, No. 2170 ((\A.S. i; tsnyailan <k‘ Adentro, Jalisco, Mexico; 
(d'lK 'inanian. 


I'ijy d. Co prinuloidca >ef la!a lAilmer. new sjieeu's; ]>. 02. 

Natural size; sanu' sjieemuii shown on PI. 0, fiir. 4, Note sejitale canals 
ex[)osefl by removal of outer shell la\<T. 

Holoty])(', .\o. 2171 fC'.A.S. ); Soyatlan dt‘ Adentro, Jalisco, Me.xieo; 
Cenomanian. 
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CALu-unMj .ic.u>i:My or scienchs 


[Oc. Pa pi: Kb 


IYatk 11 . 

l . CapriuHloidva ^eplaia I^almcr, new specie's; ]). 02 . 

Sec tion of lower, attached, right (/:#) valve: enlargc'd 1^2- 
N. Tooth. 

h. Anterior end of iiosterior dental soc-ket. 

h\ Anterior dc'nial soi'kc't. 

h\. Posterior end of ])osterior dental socket. 

m. Cavity acc-c'ssory to b. 

Note edge's of c'oncave septa in (/ and />/. Tlu'jnorjihological I'harac- 
tc'Ts are identical with Cafrinuloidni prrfet la _\i\r. iiradlfs. 

Parat\pc', vSdyallan de Adcnlro, Jahsc-o, .Mexic'o; Cc'noniaman. 

log, 2 . ('(if.rinuloidca costafa I ’aimer, new spcxic's: p. 02 . 

Lower, atlachc-d, right ((j) valve; Ic'ngth 4". 

L. Ligamc-ntal gioove. 

vSo\atlan dc' Adcnlro, Jalisco, Mexico; CVnonianian. 
hhg. vL The' same. 

Lower \al\c'; h'ligth .^^ 4 ". Note- horizontal rihs. 

Syntype. No. 217.^ (('.A.S.i. 

Fig. 4. The .same. 

UpiK'r, free', left (a) \'alvc‘; Ic'iigth 3'S nuhes. 

L. Liganic'iital groove. 

NoU' horizontal ribs. 

Fig. 5. The same'. 

U])|)cr, free, let! la) valve*; e*nlarge'd twice*. 

/F. Anterior tooth. 

B. Posterior tooth. 
a. Dental .soc'kc't of A'. 

/;/. ('avity ac‘c*essor\ to n. 

V’a'. Vc'iitral-antfrior keel of B' . 
yp'. VentraLposte'rior kc.*el of B' , 

J)'p'. Dorsal-postc'rior ke*e'l of B. 

Uhl. Ant(*rior myojiliore. 
uip. J’osterior myo[)horc. 

L. LigamcTit. 

c. Fhilarged outer c'dgc' of ve'rtical radial iilatc's. 4'hc' union of the"M' 
c'Tilargc'ments forms the* outc'r shell layc'r (sc'c ]). .S4 'IV'Xt flg.h ). 
ii. I’oint of fusc'd union betwc'C'n adjacc'iit jilatcs (ji. 55). 

Note* thin inner layer and thic-k middle layc'r c‘onipose*d exclusiv’c'ly 
of vertical radial plates. 

Most of the canals foimed by the' ramitic*ation.s of the ve'rtical radial 
jilatc's are lille*d with cak'itc'. The clark onc'S are lilk*d with silt, 

S\ntv])c*. No. 2172 fCLA.S.). SrA*atlan de Aele'iitro, Jah.sco, Mexico; 
Cc'nomanian. 




C.UJ FORMA ACADEMY OF SCIENCES 


1 Or. r \pi Rs 


IJO 


J'l.MK I’. 

1. Caf''rinuloideu bisulrata Palnu'r. m \v ]k ()1. 

l^owor, lix('d, rij^hl {A) \alvt'; natural >{zv. 

L. la^anietital gr(«»\u. 
a. A('('(‘SS(»ry ^i^ruuvc. 

\o. 2171 (('.A.SJ: Soyatlan ‘k* Adi-ntrc*, Mcxuo: 

(/oiKunaiiiaiK 

2. Tht.' santi'. 

Scrtion of s|)(xanHMi shown in Fu'j. 1: oTilai j.h-< ! 1 ’ 2- ^'xpkitial ion mh 

V]. 10, fiK- 1. 

k. Vnnlral aiUorior kcvl; noU* line of ntuon botwotMi at]ja(’rTit vcrtinil 
radial folates (markrd 'dv whiU* linc.^l. vS« r p. 55. 

5, C'oah a/na na raninsa Boclini; ]». 

S]i_LcIill_N 

L. Li^aincin al jn'ouvo. 

Soyatlan do .\dcntro, Jalis^-o, Mexico; C’cnoinanian. 


4, Sect ion of s] )ccimcn shown in Fi;^. d. I^or explanal ion see' Fk 10, fi". 1. 
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C.lLIFOR\ lA ACADEMY OF sCJh^^CJiS 


[Oc. r\PFRS 


J*LATI-: 13 


I'lK- 1. CitJ^riuula sj).; p. 71. 

Aalural sizr. 

(7. B()(]y cavity with concavt' 
o, Arccssorv eaxatits. 

Phsiotypr, No. 2187 U-'.A.S.l ; IViso del Rio, C^oiinKi, AK‘xuo: ('t'lioinaiiiaii. 

2. Sabima orhiculata Palmer, new s]»eA(.s: ]>. 72. 

M<'asurement along e\it 

(i. Lk'ak of ii]jper val\c- merlappiiig bt'ak of lower valve. 

Holotv])e, No. 2177 (C.'.A.S.j; Paso dc'l Rio. ('olinia, Me,\ieo; ^ k-iioinanian. 

Fig. 3. Seetion of u])per vaKa* of t\]K‘. 

For explanalioji s('e IM. 10, fig. 1 . 

H. Normal position of posterior lo«>th wliieli is hu-kiiig. 

IK Aeeessory c'avities. 

Note that n is jjarlitioned. 

The struelure of the plates and canal * both at tlu' ])eripluM-y and in the 
interior is the same as in Coralliocluuna, 

k'ig. -J. Sahinia vivari Palmer, ik'w species; ]>. 74. 

( ’ross-scH't ion ; slightly reduced. 

Cr. J3od\ cavity. 

L. Ligamental groove. 

Tile .specime-n show.s no trae'c of myo])hores nor of de ntal a])paratus. 
Pa^o del Rio, ('(jhma, Mexico; ( '(*nomanian. 
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c.iL/roRXfA Ac.iniiMy of scfhxci-s 


[Oc. PAPrit^ 


I’LATK 14. 

Fij^. 1. Xabinia vivari PalmcT. iirw species: p. 71. 

Leii'^tli • Note striated surfaee. 

vS3 ntype, Ncj. 2179 (C.A.S.j: Paso del Rio, Colima, MexicM; ( 'eii, )tnaTii.in . 

I^'ig. 2. AnotbcT speeimen shenving eoil; length 4". 

Syntype, No. 2180 (C'.A.S.j; I’aso dt'l Rio, ('<>lim:i. Me xieo; (.'cn* 'inaman. 

Fig. 3. Section of specimen shown in lig. 1. 

Ls. Ligamcntal spur. 

L. Ligamc'tual gr<K)ve. 

The vcTtieal radial ])1atc‘s and eanaK .ip|)ear in the* peri])])( vy. 'PfANaid 
th(‘ interior the structure has ])C‘en lost hy crvstalli/a t k >n. 

Syntype, No. 2179 (C.A.S.), 

Fig. 4. AiKjther si)ec-imen sliglnly ('oih\l: luaght .P'* j ", 

T’aso del Rio, (?olima, Mexieo; C'enotnaman. 

Fig. ,S. Sahitiia lotiseptala l^dnier, Tiew specie's; ]>. 73. 

Longitudinal section sliowing edge of vc*rtR-al radial plate's hetwt'en uliiih 
are tlie septate canals. All the- se'jitatKai.s are coneavi'. Fnlargc'd t\\ie'('. 
IJolf.»type, \o. 2178 P;im) del Rie*, C^edima, Mexic'o; ( 'e-nomamaii. 
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C.lUhOKMA .U ADHMY OF SLlh\CF.S 


(()( Pvpni.s 


PLATli 15. 

1. Agria gherzii Palmer, new si>eeies; p. 78. 

Posterior side; slightly reduced. Xt)te shallow fhitings and slightly con\’ex 
upper viiWv. 

S\'nl\ pc, No. 218() (C..-\.S.); Paso del Rio. C'<dinia, Mexico; C'cnomanian 

Fig. 2. \hew of npjier valve of same syiecimen from above. 

Note concentric structure. 

a. VtTtniculatt' stiucture on peri[)hcry of u]>])cr \ alv(c 
h. Upper edge of lower valve. 

.S'. Exhalant sii)honal area. 

/. Intcrband 
K. Inhalant siphonal an'a. 
r. Pedal fold. 

P. Posterior fold. 

Fig. .b \’’ertical scx'lion of sanii' sp(‘cimen. 

(i. L’pjier valve. 

!>. Lower \alve. 

o. I^argc accessory cavity of ui)])cr valv<‘. This occujncd a large ])or“ 
tion of the body cavity L'. 
mp. vSunken myophore ]ht of lowa*r valve. 
m' p' . T^endant myophore of u])per vah'c. 

Fig. -1. I.ongitudinal section of another sjK'cimen; 2" liigh. 

/. Funntd platc'S. 
iP lh)dy cavity. 

Note concave .se])ta of IkkIv cavity. 

Syntyjx', Palmt'r collection; ]\'iso <lcl Rio, C'ohma, Mt*xico; C'enonivanian 

Fig. 5. Horizontal .section of sjiecinu'ii shown in hg. 4. Enlarged twice. 

Note edges of vertical radial plates and of undulating ('onr cntric liiu's whic h 
arc the (‘dg{‘s (jf the funnel jdates. The area below' G, shaded w’ith oblH^uc 
lines IS obviously (jd the sjjccimen but may lx* dm* to mineralization and 
not to organic structures 
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C.IIJI-OKXJA .liJDE\n OF SCir.SCES 


t Oc. Tapi ks 


Plvte 16. 

Fig. 1. RiidioUlcs rohnsla PriltiicT, new species; p. SO, 

Lower valve, ventral side; enlarged 11 2* 
r. Pedal fold. 

E. Inhalant sijilional area. 

/. Jnterliand. 

.S’. J£\halani si])honal area. 

P. l\>st('rior fold. 

Note w(‘ll (hdinc'd growth stag('s and heavy S([uaH‘ interband. 'I'ht' 
growth stagi's turn sharjily upward in ero.ssing /{ and S. Note t'dges of 
funnel platt'S at /. 

vSynt>'])(\ No. ilS2 (('.A.S.); }lues('ala[)a. Jali.^eo, Mexico; Turonian. 

Fig. 2. \’i(wv of 1 ‘halii‘e of tlu' same s]>ecitr.en; natural size. For I'xplanation of 
P, S, 7. E and T^ s('e (ig. 1. 

Jog. 3. Vertiecd .seetmn of another .spei'iinen showing flat valvt\ a, with 

high almost v tan i cal border. 

Syntype, .\o. 21 SI (C.A.vS. ); Huesealapa. 

Figs. 4-11. Radiolites perforala Palmer, new sjie. ii*-;; ]). SI. 

Figures S, 0 and 11 natural si/tg the others slightlv reduced. .Ml spet inu'iis 
from lluesealajia, Jalisco, Mexico; Turonian. Ibg 4, \'imv of ventral side, 
tsyntypes, NO. 21S3, 21S1 ((\A.S.). 

See lig. I for ex])lanation of 7, .S’ ancl P. 

J''ig. 5. .\nteri!)r side of s])eeimen slvuvn in lig, 1. 

F'ig. 6. Fxti'rior doisal side of another spt-cim.Mi. 

Fig. 7. Intel lor <lors:il side of specimen shown in tig. 6. 

L. bigamental spur. 

Upt)er edg( of inner slit 11 lavei . The upper val\’e i\--,ls on this flange. 
The ])art of the valves abo\ e the flangi' is ^ ailed the (.lialiecs 

Fig. S. X^Ttieal section showang flat U])[> a' vah'e, a, with wide, ele\Mted mar- 
giii. 

c. Ujiper edge of nnuT layer of low'cr \al\e (csf. lig. 7). 

Note portion of piaidant mvojihore-dental app iratu . of ujij^cr valve. 
The, oval fonn in tln‘ elialiee of I lie upper valve is a foreign sc-silc 
organism. 

I'ig. X’ertieal view' into chalice. 
h. ltdge of flat u]j]jer vah'e. 

///. Fdge' of wad(\ flaring, eUwateil margin of uppea* \'al\’(‘. This closc'ly tits 
into 1 lu' undulations of the i lialiee of tlu* lowiT vaK c. 
p. Perforation in np])er valvia 

I'ig. 10. Vertical view' into I’halic'c of the tw'o valves. 
p. Peiforation in u])per valve. 

Fig. 1 1. Ventral-posterior view of young specimen. The foliaceous structure 
lias not yet ap])eared. 
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CALIFORNIA ACADLMY OF SCIENCES 


I Oc. I’apurs 


Plate 17. 

Fi^. 1. Radinlites ferforala Palmor, new speeies: p. 81. 

Vi('w (jf posterior side of spec-irncn sh<nvn on IM. 16, 8; natinal size. 

Tluesc-alapa, Jalis(‘o, Alcxieo; Turonian. 

F i^. 2. Radiolitcs iufUiUi Palmer, new .species; j). 88. 
vSlijj^htly reduced. 

a. Inflated upper valve. 

Note ahseiiec of chalice. 

HololyjjO, No. 2185 (C.A.S.); IJuesealapa, Jalisco, Mexico; TuroniLin. 

Fij*. 3. View of top of engaj^ed valves of specimen shown in tig. 2. 

F<^r explanation of P, S, I, E and F see PI. 16, hg. 1 . 

Fig. 4. Radiolitcs injlata Palmet, iU‘W sjx t ies; ]>. 83. 

Anterior vdew of another sijec’iinen; slightly reduced. 

Jhg. 5. Sphucntlitcs species; p. 83. 

T^ower, fixed, right (yt) valve; slightly rediued. 

View of up[)er siirfae(' of valve. 

.\ot(' small rounded heekite bodies. 

Iluesealapa, Jalisco, Mexico; Turonian. 

Figs. 6-8. Pulus corru^alus Palmer, new species; p. 33. 

Dorsal views <jf specimens figured on PI. 5. figs. 2-5; natural size. Tlic 
ligarnental groove. Z., is expo.sed in figs. 6 and 7. 

Syntypc's, Nos. 2156, 2157 (D.A.S.); Paso del Rio, Colima, M('xico; Ctmo- 
manian. 
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C.llJI-'OhlM.I Ai ADHMY OF SCIHXCFS 


I Oc. Papers 


Plate 18 

Fig. 1. Diceras iirietina Lamarc k. 

Upper jura of J^'rancx*. 

The uinlios tuin forwanl and outward, forming a spire 
Tile .shc‘11 was allaelu'd liy the right valve. 

Fig. 2, Tinnasia. 

Neoecnnian of (j(*rmany. 

Upper side. 

a. Semi-opcivulaU' U])])ct valve'. 

Fig. .L Kequicnia auiwonia (Ooldf. ). 

Urgoniaii of France. 

a. 13(‘rik of coil of lower waive* by wliieli the' shell was altaelu'd. 

b. ()])ereulale uiipea' waKa*. 
a. Line of uniem of valve's. 

Fig. 4. Cliama pdliinda vSowc'rhy. 

.Normal form, attached by left valve*. 


Fig. 5. The .same. 

InveT.se form, allaclH'd by right valve. 
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STUDIES ON MARINE OSTRACODS, PART II 


EXTERNAL MORPHOLOGY OF THE 
GENUS CYTHEREIS. WITH DESCRIPTIONS 
OF TWENTY-ONE NEW SPECIES 


BY 

TAGE SKOGSBERG 

Hopkins Marine Station, Pacific Grove, California 


Preface 

When, in 1920, my “Studies on Marine Ostracods'’ was in 
the press, there were fairly strong reasons to suppose that my 
investigations of the marine Ostracods would be continued. 
So, “Part I” was added to the title of the paper. Many scien- 
tific treatises with this appendage to their titles stand as the 
lone representatives of series planned and hoped for by their 
optimistic authors ; only to show how frequently aspirations in 
the field of science are shattered by unforeseen circumstances. 
“Ut desint vires, tamen est laudanda voluntas^’ . . . Mine 
is another example of this recurrent necessity to desert early 
aspirations for new fields of activity. 

Shortly after the publication of the paper mentioned above, 
I was granted a traveling scholarship from the C. F. Lilje- 
walch’s Fund (of the University of Uppsala, Sweden) to con- 
tinue, for a period of six months, my studies at the Hopkins 
Marine Station of Stanford University, Pacific Grove, Cali- 
fornia. Monterey Bay, on which the Hopkins Marine Station 
is located, is very rich in Ostracods, as well as in marine life 
generally. Indeed, it is undoubtedly one of the richest collect- 
ing places to be found in the proximity of a scientific institu- 
tion. I collected in this bay a large number of species of 
Ostracods, nearly all of which were new to science. How- 
ever, when, at the end of the stipulated six months, I deter- 
mined to remain on the west coast of America, it became nec- 
essary for me to take up new lines of research. During the last 
five years I have been working largely on problems bearing on 
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commercial fisheries and on the marine dinoflagellates. Mean- 
while my studies on the Ostracods had to be discontinued. 
When at this late date "‘Part 11” of my “Studies” appears, it 
has not the form originally planned. It is, on the contrary, 
but a part of a fairly large monographic treatment of the sub- 
order Podocopa, extracted in order to preserve at least some 
of my results. 

This paper contains an account of the external morphology 
of the genus Cythereis and the descriptions and the classifica- 
tion of some new species of this genus. General discussions 
have been postponed to a future contribution which I still hope 
to be able to issue. 

Five of the twenty-one new species described in this paperwere 
taken at or near Pacific Grove, California, and were examined 
and described at the Hopkins Marine Station. The remaining 
species were taken in the Antarctic regions either by the 
Swedish Magellan Expedition, 1896, or by the Swedish 
Antarctic Expedition, 1901-03. The Antarctic material was 
treated largely at the Swedish State Museum at Stockholm, 
where, due to the kind interest of Professor H. Theel of that 
Institution, a skilful artist, Mr. G. Liljevall, was placed at my 
disposal. Mr. Liljevall is responsible for most of the figures 
of the plates appended to this paper. All the text figures were 
drawn by the author. 

A part of the material on which this paper is based is de- 
posited with the Swedish National Museum (Riksmuseum), 
Stockholm, part in the Museum of the California Academy of 
Sciences. 

It is a pleasure to use this opportunity to thank the follow- 
ing men for their help in the preparation of this work : Pro- 
fessor H. Theel (for whom Cythereis theeli is named). Pro- 
fessor T. Odhner, and Dr. N. Odhner, of the Swedish State 
Museum, Stockholm; Mr. G. Liljevall, also attached to that 
institution; and Professor W. K. Fisher, the Director of the 
Hopkins Marine Station, Pacific Grove. 

Hopkins Marine Station of Stanford University^ 

Pacific Grove t California, November, 1926, 
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Family Cytheridje Baird (1850) 

Subfamily Cytherinae G. O. Sars (1925) 

Genus Cythercis (T. R. Jones, 1849) Baird (1850) 

Diagnosis 

Shell : Thick, with strong calcareous incrustation ; surface fre- 
quently with more or less elaborate sculpture ; sculpture as well 
as shape of shell highly variable. Muscle spots hard to detect, 
usually rather numerous, apparently always more than four. 
Inner line at a moderate distance from and subparallel to mar- 
gin of shell; line of concrescence (''Verwachsungslinie”) 
either coincides entirely with inner line, or these lines are 
separated only along a short distance inside anterior margin 
of shell. Marginal pores frequently numerous, especially an- 
teriorly and antero-ventrally where they are very closely set; 
all or nearly all simple, and most of them somewhat widened 
either near their middle or near margin of shell. Selvage nar- 
row or of moderate width, hard to detect. Hinge with two 
strong terminal teeth on right valve, one anterior and one 
posterior, and with one strong tooth on left valve located just 
behind anterior tooth of right valve; teeth fit into sockets on 
opposite valves ; between teeth usually a more or less developed 
ridge fitting into a groove on opposite valve. Eyes usually 
present, composed of two portions which may be lodged in 
special cavities of the shell. 

First antenna : Fairly strong, either five- or six-jointed ; 
second joint with one bristle, postero-distal in position; third 
joint with one bristle, antero-distal in position; all bristles of 
moderate length to rather short, at least four of those on the 
three to four distal joints strong and claw-like. 

Second antenna: Strong and four-jointed (one protopodite 
joint and three endopodite joints) ; exopodite sometimes well- 
developed in both sexes, sometimes well developed in ^ , but 
reduced in $ , sometimes reduced in both sexes ; first endo- 
podite joint with one bristle; second endopodite joint, besides 
postero-distal bristles, with two bristles on anterior side and 
three on posterior side; distal joint with three claw-like 
bristles. 
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Mandible: With a strong, toothed masticatory process; 
and with a comparatively large palp, the three proximal joints 
of which may be completely merged ; distal joint at least twice 
as long as its basal height. On ventral side of first and second 
endopodite joints, there are three long, thick, and curved 
bristles, each furnished with two longitudinal rows of fairly 
long hairs ; these bristles at least as long as total dorsal length 
of first and second endopodite joints. Second endopodite j oint 
with eight dorso-distal bristles, most of which are placed on a 
verruciform process. 

Maxilla : Epipodial appendage rather large, with about 16 
bristles ; at base of its dorso-anterior bristle, there is a rather 
small, rounded, lobe-like projection with a dense coat of rather 
long hairs: no bristles of this appendage directed toward the 
mouth and none is “aberrant.” With three well developed 
endites, at most about twice as long as high, each with about 
seven or eight distal bristles. Endopodite two-jointed, proxi- 
mal joint rather large, distal joint small. 

Fifth, sixth, and .seventh limbs: Long and slender, but at 
the same time rather powerful; four-jointed, all joints well 
separated and diflferentiated ; always with a postero-proximal 
bristle on the protopodite and with a ventero-distal bristle on 
the first exopodite joint; fifth limb with two bristles at knee, 
sixth and seventh with but one at corresponding place; proxi- 
matly to knee, anterior side of protopodite has two bristles, 
the proximal of which may be vestigial in seventh limb. 

Furca : Small, with two to three rather short bristles. 

Almost exclusively marine, occurring all over the world and 
at all depths. 


Remarks 

In examining a fairly large number of species and genera of 
the suborder Podocopa, I established two fundamental facts. 
First, generally speaking, most organs are subject to but slight 
variations within each genus. Second, when variations do 
occur, they are not limited to one or a few organs, but dif- 
ferent organs vary in different species. In order to avoid too 
much repetition in the descriptions of the species under these 
circumstances, it seemed best to adopt the principle applied to 
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the genus Conchoecia in my “Studies on Marine Ostracods, 
Part I/’ 1920; i.e., to present in the descriptions of the genera 
and subgenera what might be termed the “nonnal types'' of 
the various organs. When a character is not noted in the 
description of a species, it thus means that in this species the 
character in question agrees with the “normal type" of the 
genus or subgenus. In most genera it is sufficient to give 
figures of all the organs in the case of one species only. The 
descriptions of the remaining species can conveniently be made 
in the form of comparisons with this representative form. In 
my presentation of the genus Cythereis, Cythereis (Cythereis) 
montereyensis sp. nov. was chosen as the typical representative. 

It should be noted that for practical reasons the directions 
of the parts of the various organs, as given in this paper, 
always refer to the organs as they appear under the cover- 
glass. 

Cythereis was established as a subgenus by T. R. Jones in 
his “Monograph of the Entomostraca of the Cretaceous 
Formation of England," 1849. It was thus originally founded 
exclusively on the shells of fossil forms. According to Jones, 
this subgenus would differ from the genus Cythcre mainly in 
the following respects: The shell has an “almost regularly 
oblong shai>e," while in Cythcre it is “irregularly oval and 
gibbous.'’ However, even though the dorsal and ventral mar- 
gins tend to be sub-parallel, the dorsal margin has a posterior 
slope. “The superior border, however, especially in the left 
(larger) valve, trends upwards as it approaches its anterior 
extremity, making at its junction with the anterior border a 
more acute angle than that formed by the junction of the an- 
terior and ventral borders, and thereby leaving a greater space 
between the anterior hinge and the ventral margin than be- 
tween the same margin and the posterior hinge." It thus ap- 
pears to be rather the straight course of the dorsal margin 
than the sub-parallelism of the dorsal and ventral margins that 
Jones considered to be important. With regard to the sculp- 
ture of the surface of the shell, Jones writes as follows : “On 
the valves three eminences or tubercles are more or less 
strongly develoi>ed ; one rather anterior to the centre, which is 
very characteristic of this section . . . and one at each 

angle formed by the junction of the posterior with the superior 
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and inferior borders. From each of these last-mentioned tu- 
bercles a ridge generally arises, which is continued more or 
less uninterruptedly around the edge of the valve.’’ 

The species included by Jones in the subgenus Cythereis are 
very different from each other and, taken as a whole, do not 
well agree with the characterization of the subgenus. Thus 
while in Cythereis qiiadrilatera, C. dliata, and C. cornu ta, the 
dorsal and ventral margins are sub-parallel, in C. tripUcata the 
dorsal margin slopes so abruptly posteriorly that the posterior 
margin is nearly suppressed. Also the shape of the dorsal 
margin is distinctly variable. In regard to the sculpture of the 
surface of the shell, Jones’s species also exhibit striking differ- 
ences. In C. interrupta the surface is nearly smooth, ‘'pitted 
like the surface of a thimble” and without or with but slightly 
developed ridges. In C. gaultina "the whole surface of the 
valve exhibits a beautiful arrangement of slightly raised net- 
work.” In C. ciliata the surface is covered with granulations 
and spines and has a strongly developed central tubercle and 
great keels. 

The question as to whether all the species included by Jones 
in Cythereis belong to one natural systematic unit can not be 
settled as yet but probably has to be answered in the negative. 
Furthermore, it does not seem advisable at this time to select 
any one of the forms described by him as the type of this unit. 
An extensive study of recent forms and a careful comparison 
between these and Jones’s species ought to precede this choice. 

W. Baird ("Natural History of the British Entomostraca,” 
1850), who was the next to treat Cythereis, elevated this sub- 
genus to generic status and gave it the following diagnosis: 
"Animal unknown. Carapace valves or shell of an almost 
regular oblong shape, the dorsal and ventral margins lying 
nearly parallel to each other. Surface of a very irregular ap- 
pearance, being wrinkled, ridged, and beset with tubercles, and 
crenulated or strongly toothed on the margins.” Baird thus 
places emphasis on the roughness of the surface of the shell. 

G. O. Sars, 1865, who was the first to examine the appen- 
dages of recent members of this genus, emphasized the same 
characteristics of the shell as did Baird. In regard to the ap- 
pendages the following characteristics were given by this in- 
vestigator: The first antennae are "vero saepius distincte 6 
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articulatae.” In the adult females the exopodites of the second 
antennse are ‘‘brevissimo et obtuso instructae.” The palp of 
the mandible is elongated, curved, and distinctly four-jointed; 
the distal joint is long and narrow. The first endopodite joint 
has two, the second endopodite joint has one, long, curved 
ventral bristles furnished with hairs. The epipodial appen- 
dage has five bristles of which two are short. In the epipodial 
appendage of the maxilla, one bristle is situated somewhat 
apart from the remaining ones. The furca has two or three 
bristles. This diagnosis evidently agrees more closely with my 
diagnosis of the subgenus Pseudo cythereis than with iny diag- 
nosis of the subgenus Cythereis, Especially noteworthy in 
this connection is the number of bristles of the epipodial ap- 
pendage of the mandible. Also, the first antenna is described 
as six-jointed. In regard to the latter character, however, it 
should be noted that not fewer than four of Sars's twelve 
species had five joints in this appendage ( Cythereis villosa, 
emarginata, angulata, and abyssicola) , 

In his ‘'Monograph of the Recent British Ostracoda,’' 1868, 
G. S. Brady rejects the genus Cythereis and joins it with the 
genus Cythcre, This investigator writes as follows : “In the 
first place the characters taken by that author [G. O. vSars] as 
the ground of generic distinction seem to me inadequate; 
secondly, four of our British species, C. albomaculata, con- 
vexa, rubida, and pulchella, present intermediate characters, 
and could not be included under either of the genera as defined 
by Sars. ... If the characters here ascribed to Cythereis 
could have been found to be uniformly coincident wuth the 
quadrangular and rugose forms of carapace for which the 
genus Cythereis was originally proposed, or even if they could 
have been applied with precision to any group, without respect 
to shell-structure, they might perhaps, though dubiously, have 
been allowed to form the basis of a distinct genus ; but seeing 
that we have forms distinctly partaking of the characters of 
both genera, there seems no reasonable course but that of unit- 
ing the two under one name.” Cythereis albomaeulata would 
have the shell and the exopodite of the second antenna similar 
to the genus Cythere, but its mandible and furca would agree 
with Cythereis. Cythereis convexa would resemble Cythere in 
the case of the shell and Cythereis in the second antenna and 
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the mandible. Cythj^eis rubida approaches Cythere in the 
shape and structure of the shell, while all its appendages agree 
with Cythereis. Cythere pulchella is too incompletely known 
to be considered in this connection. The outline of its shell 
recalls the genus Cythereis; the exopodite of the second an- 
tenna is well developed in males and females. Also in his later 
papers (e.g., in his monograph of the Ostracods collected by 
the Challenger Expedition), Brady maintains this attitude. 

In the present paper I have adopted G. W. Muller’s (1894) 
decision that the genus Cythereis ought to be maintained, and 
that it is not even very closely related to the genus Cythere, 
Indeed, it is structurally closer to the genus Cytherideis Jones 
than to Cythere, The only thing demonstrated by G. S. 
Brady’s criticism is that the shape and structure of the shell 
and the development of the exopodite of the second antenna 
are not characteristic of the genus Cythereis. In the case of 
other structural features, e.g., of the mandible, no intermediate 
forms are known to occur. The structure of the mandible is, 
indeed, the most characteristic feature of the genus Cythereis. 
It is a peculiar fact that this characteristic has been overlooked 
by so careful a worker as G. O. Sars who in his latest paper 
(1925) assigns a typical member of the genus Cythereis, viz,, 
C. alboinaailata (Baird), to the genus Cythere and omits the 
structure of the mandibular palp from the diagnosis of the 
latter genus. 

The genus Trachyleberis established by G. O. Brady, 1898 
(p. 444), undoubtedly is referable to the genus Cythereis, as 
conceived by G. W. Muller and me ; compare G. W. Muller, 
1912, page 336. On the other hand, I am not able to follow 
G. W. Muller (1912, p. 336) when he includes the genus 
Cytheridella (Daday, 1905, p. 261) in Cythereis. Cytheridella 
differs so profoundly from Cythereis in most respects that 
even a close relationship between these two genera appears 
very questionable. 

There is a possibility that some of the species described as 
new in the present paper have been established previously. The 
reasons for this uncertainty are that G. S. Brady has estab- 
lished a fairly large number of species of the genus ^^Cythere'' 
based on material from the Tierra del Fuego and from the 
Falkland Islands, i.e., from two of my most important locali- 
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tics; and that these species are described and figfured so super- 
ficially that their, certain identifications are excluded at the 
present time. If Brady’s type material still exists, some of his 
species might be found to be identical with some of mine. 
However, until a reexamination of these forms of Brady has 
been carried out, it does not appear to be advisable to attempt 
their identification. 

The species of Brady referred to in the last paragraph are 
as follows : 

From Tierra del Fuego: 

Cythere contractu G. S. Brady, 1870, p. 201, PI. XXVII, 
figs. 5, 6. This has the outline of the shell similar to that of 
Cythereis (Cythereis) mesodiscus, but the surface appears to 
lack pronounced structural differentiation. It is classified by 
G. W. Muller (1912) under the heading “Cytheridarum gen- 
era dubia et species dubiae.” Many species have about the 
same outline of shell. 

Cythere convexa var. ineridionaiis G. S. Brady, 1870, p. 
234, PI. XXX, figs. 11-13. In this species the outline of the 
shell recalls Cythereis (Procythereis) radiata. The agreement 
is, however, not complete, and the stnicture of the surface is 
uncertain. G. W. Muller (1912) w’rites this name as a possi- 
ble synonym of Cythereis convcxa. A fairly large number of 
species have the same outline of shell as this form. 

Cythere cuboidea G. S. Brady, 1870, p. 201, PI. XXVII. 
figs. 13, 14. This species does not show any distinct resem- 
blance to any of my species of Cythereis. It is classified by 
G. W. Muller (1912) under “Cytheridarum genera dubia et 
species dubiae.” 

Cythere nuigellamca G. S. Brady, 1870, p. 201, PI. XXVII. 
figs. 19-22. Of this species Brady figures two specimens, the 
male and the female. The male (figs. 19, 20) recalls Cythereis 
(Cythereis) recurvirostra ; the female (figs. 21, 22), Cythereis 
(Procythereis) iganderssoni. In all probability Brady has 
mixed two species. The similarities are not striking enough 
to justify identification. G. W. Muller (1912) records this 
form under “Cytheridarum genera dubia et species dubiae.” 

Cythere margollei G. S. Brady, 1870, p. 200. Of this species 
not even the shell is figured; and so I refrain from any sug- 
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gcstlons as to its relationships. Regarded by G. W. Muller 
(1912) as an uncertain member of Cythereis. 

Cy there propinqua G. S. Brady, 1870, p. 233, PI. XXX, 
figs. 6, 7. This form does not show any distinct similarity 
with any of my species. The outline of the shell approximates 
the one characteristic of the species of the Discophora group. 
Recorded by G. W. Muller (1912) among the “(53dheridarum 
genera dubia et species dubiae.” 

Cythere reussi G. S. Brady, 1870, p. 153, PI. XVIII, 
figs. 9, 10; 1880, p. 74, PI. XIV, fig. 2. Undoubtedly 
based on two different species. Neither of them resembles any 
of the forms described by me. Regarded by G. W. Muller 
(1912) as an uncertain member of Cythereis. 

Cythere shorelli (according to G. W. Muller, 1912, a lapsus 
pennse for thorelli) G. S. Brady, 1870, p. 234, PI. XXX, figs. 
14, 15. Recalls somewhat Cythereis (Cythereis) mcsodiscus, 
but is distinctly higher relatively. Classified as an uncertain 
member of the genus Cythereis by G. W. Muller (1912). 

Cythere subquadrata G. S. Brady, 1870, p. 233, PI. XXX. 
figs. 8-10. The outline of the shell seen laterally, but not from 
below, recalls the members of the Ephippiata group. The sur- 
face of the shell, however, appears to lack distinct areolation. 
G. W. Muller (1912) puts it under the heading “Cytheri- 
darum genera dubia et species dubiae.” 

Cythere surcheri G. S. Brady, 1870, p. 200. Of this species 
no parts are figured, and so no suggestions are ventured. Re- 
garded by G. W. Muller (1912) as an uncertain member of 
Cythereis. 

Cythere scintillulata G. S. Brady, 1880, p. 62, PI. XIV, fig. 
3. Does not at all resemble any of the species established by 
me. Classified by G. W. Muller (1912) as uncertain to genus 
as well as to species. 

From the Falkland Islands : 

Cythere falklandi G. S. Brady, 1880, p. 65, PI. XII, fig. 6. 
Does not show any similarity to any of the species described 
in the present paper. Considered to be uncertain to genus as 
well as to species by G. W. Muller (1912). 

Cythere fulvotincta G. S. Brady, 1880, p. 67, PI. XIV, fig. 5. 
Does not resemble any of my species. According to G. W. 
Muller (1912) of the same status as C. falklandi. 
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Cythere impluta G. S. Brady, 1880, p. 76, PI. XVI, fig. 3, 
PL 26, fig. 6. Two distinct species. See remarks under 
Cythereis (Cythereis) theelL An uncertain member of 
Cythereis, according to G. W. Muller (1912). 

Cythere mosleyi G. S. Brady, 1880, p. 64, PL XII, fig. 5. 
Does not resemble any of my species. Uncertain to genus and 
species, according to G. W. Muller (1912). 

As will be seen from the above summary, some of my species 
resemble forms previously taken at the same locality, while the 
majority do not. G. S. Brady has established a great many 
more species of ^'Cythere'^ from other localities, described and 
figured just as superficially as those discussed above. Of 
course, there is a possibility that some of these are identical 
with some of mine. However, the probability is fairly small. 
Generally speaking, the great majority of the species of this 
multiform genus are described so unsatisfactorily that certain 
identification can not be made. A fundamental revision of this 
genus must necessarily be carried out before the development 
of our knowledge in this field can proceed on a firm basis. 

The first attempt at a subdivision of this genus was carried 
out by G. W. Muller (1894), who established three groups of 
species on the basis of the structure of the surface of the shell. 
The first group is characterized by having pits on the surface 
of the shell but no processes on the ribs and no distinct longi- 
tudinal ribs. Furthermore, the females of the members of this 
group have the exopodite of the second antenna short. In all 
probability the first antenna is five-jointed (figured for one 
species only, viz., Cythereis convexa). Thus the species of 
this genus belong to the subgenus Cythereis. In the second 
group the ribs separating the pits have knob-like processes. 
In other respects the shell should have the same characteristics 
as in the first group. Only two species are assigned to this 
group. Although these show a certain similarity in the struc- 
ture of the shell, their penes are so different that a close rela- 
tionship appears improbable. At least in one of the two species 
the first antenna is six-jointed. The exopodite of the second 
antenna is reduced in size in the males, which indicates that 
these si^ecies do not belong to any of the three siibgenera 
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established in the present paper. The third, and last, group is 
characterized by having ‘‘not more than four longitudinal 
ribs” on the shells ; besides these, the shell may have pits and 
processes, or it may be smooth. This group, which comprises 
six species, appears to be distinctly heterogeneous. The de- 
velopment of the exopodite of the second antenna is variable. 
The first antenna appears always to be six-jointed. Besides 
members of these three groups, G. W. Muller found four 
species, viz., Cythercis prava, lineata, dmtata, and teres, which 
do not approach any of the groups but occupy a more or less 
isolated position. Of these species, C. daitata appears to be 
fairly closely related to C. falcata, judging by the structure of 
the penis. 

A subdivision of the genus Cythercis on the basis of the 
shape and structure of the shell is, generally speaking, impos- 
sible. The best illustration of this statement is afforded by my 
subgenus Procythereis; compare, for instance, Cythercis ( Pro- 
cythercis) iganderssoni with its heavily developed ventral 
main ridge and heavy reticulation, and C. (P.) polita, which 
almost completely lacks main ridges and the surface of which 
is nearly smooth, being ornated only with minute pits. The 
subdivisions must, on the contrary, be based on the structure 
of the appendages and of the penis. Especially the structure 
of the penis appears to be significant. Indeed, just as in sev- 
eral other groups of Arthropods, this organ appears to have 
been the seat of the initial morphological changes leading to 
speciation. Unfortunately, the morphological interpretation 
of the structural complexities of this organ is still uncertain. 
To carry out the homologies of its different parts will proba- 
bly prove the most fascinating and fruitful morphological 
problem that the Ostracod group has to offer. 

It has not appeared advisable to attempt at the present time 
a classification of the species of this genus described in previ- 
ous papers. Nearly all of these species, even those treated by 
G. W. Muller, are described too superficially to allow a well- 
founded opinion about their morphological and evolutionary 
relationships. As I have noted at another place in this section, 
a thorough revision of the members of this genus is imperative. 
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Subgenus Procythcreis, new subgenus 

Description ; 

Shell: With the same characteristics as in the subgemis 
Cythereis. 

First antenna : Without sex dimorphism. The normal type 
is about the same as in the subgenus Cythereis; with five 
joints. Length of fourth joint rather variable; within each 
species, however, fairly constant. (With regard to the meas- 
urements of the length of this joint given in the descriptions 
of species, see the footnote under the description of this ap- 
pendage in the subgenus Cythereis.) The most striking dif- 
ferences from the normal type of the subgenus Cythereis are 
found in the short latero-distal claw of the fourth joint. This 
claw points in about the same direction as the distal joint and 
is relatively long, being in most cases about as long as the 
distal joint, or but slightly shorter (text fig. II, 3 of C. [Pro- 
cythereis] iganderssoni). The relative lengths and the types 
of the remaining bristles are about the same as in the subgenus 
Cythereis. A small spine is usually found at the bases of the 
narrow bristles issuing in front of the two long claws of the 
fourth joint. The pilosity is about the same as in the sub- 
genus Cythereis. The hairs on the two distal joints, however, 
seem in most cases to be rather weakly developed. 

Second antenna: Without or with fairly slight sex di- 
morphism. The normal type is about the same as in the sub- 
genus Cythereis, but the exopodite of the female is of ap- 
proximately the same size and shape as in the male. 

Mandible: Without or with very slight sex dimorphism. 
The normal type is very similar to that of the subgenus 
Cythereis. The following differences are, however, charac- 
teristic of the species described in this paper. Masticatory 
joint: The next to the anterior tooth, which is single or 
paired in the subgenus Cythereis, seems always to be paired. 
Fifth pair of teeth small and in most cases represented by a 
single tooth. Behind the fifth pair of teeth follow a bifurcate, 
peg-like tooth; a narrow, weak, simple or slightly bifurcate 
tooth, sometimes almost absent ; and a short bristle. The notch 
at about the middle of the posterior side of this joint is usually 
less developed than in the subgenus Cythereis; and there is no 

August 24, 1928 
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rounded hump on the anterior side of the dorsal part of this 
joint. Epipodial appendage: This has two long bristles with 
long, fine hairs ; furthermore, the vestigial bristle and the peg- 
like appendage are furnished with long hairs. Second endo- 
podite joint : Of the two dorso-distal bristles which are short 
in the subgenus Cythereis, one is rather long in Procythereis, 
being about twice as long as in C, (Cythereis) montcreyensis ; 
the other usually a little longer than the end joint. These two 
bristles are usually non-annulated, and furnished with short, 
fine hairs or nearly naked. The two ventral bristles of this 
joint are situated somewhat more distally than in figure 9 of 
C, (Cythereis) montereyensis. On the inner side of the second 
protopodite joint, somewhat dorsally to the middle of the joint, 
there is, as a rule, a group of hairs. 

Maxilla: This shows no sex dimorphism. The normal 
type is very similar to that of the subgenus Cythereis, The 
following differences are found in the species described in this 
paper. First endite: The rather strong bifurcate bristle in 
figure 13 of C. (Cythereis) montereyensis is usually furnished 
with several fairly long and rather powerful spines. Second 
endite : One bristle with long hairs, and seven with fine and 
more or less short ones. Third endite: Two bristles with 
numerous long hairs, four with short, fine hairs, and one with 
fairly strong spines. Palp : All the four dorso-distal bristles 
of the first joint are annulated; the three short ones with short 
hairs or hairs of moderate length ; the long one in most cases 
with hairs of moderate length. On the lateral side of this 
joint there is a longitudinal, usually dense, row of fine hairs. 

Fifth limb: Without or with rather slight sex dimorphism. 
Normal type : Similar to that of the subgenus Cythereis, but 
the shorter of the two bristles at about the middle of the an- 
terior side of the protopodite is situated somewhat, though 
rather little, proximally to the other. 

Sixth and seventh limbs: About the same as in the sub- 
genus Cythereis. However, the short hairs on the outside of 
the protopodite seem to be absent or very slightly developed. 

The chitinous support of the last three appendages, devel- 
oped on the sides of the body, resembles in the main that in 
the subgenus Cythereis. It shows, however, rather great vari- 
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ations, even within the species, and seems not to be convenient 
to use in distinguishing the species. 

Brush-shaped organ : About as in the subgenus Cythereis. 

Penis : Of about the same fundamental type as in the sub- 
genus Cythereis, A detailed description may conveniently be 
postponed. 

The furca of the male and female, and the posterior part of 
the female body approximately as in the subgenus Cythereis, 
In the species examined by me, no transverse rows of spines 
were found near the bristle on the posterior extremity of the 
female body. 

Lips: About the same as in the subgenus Cythereis, In 
the species described in this pa[>er the A-shaped chitinous sup- 
port above the upper lip has no cross-bar. The dorso-niedial 
of the pairs of chitinous strips of the upper lip seems to be 
absent or is very weak. 

The color of the chitin is about the same as in the subgenus 
Cythereis. 

Ilie tyi>e species of this subgenus is Cythereis (Procy- 
thereis) torquata. 

Arrangement of the species: This subgeiius may conveni- 
ently be divided into two groups, characterized by the shape 
and structure of the penis and by the course of the ductus in 
the genital verruca of the female. These two groups inay be 
called the Torquata Group and the Radiata Group. 


Torquata Group nov. 

Cythereis (Procy thereis) torquata and iganderssoni, and 
presumably also C, (P.) robusta, belong to this group. 

C. (Procy thereis) torquata, new species 
Plate I, fig. 1; Plate IV, fig. 2; text fig. I. 

Description : Male — 

Shell: The shells of the males examined by me unfor- 
tunately were broken. I am thus unable to give a description 
of them. However, judging by the fragments, the male shell 
has about the same shape as that of the female and the same 
characteristic sculpture of the surface. 
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First antenna: Relatively elongated; somewhat more 
slender than in C. ( Cythereis) montereyensis. Proportions of 
the lengths of the joints about as follows : 


I 

17 


II. V 


III. 


4.S-S.0 


IV. 


11.5 

10.5 


V. 


3.5 

4 


Third joint: Claw rather weak, its tip reaching to or 
slightly beyond point of attachment of proximal claw of fourth 
joint. Fourth joint: Proximal claw usually somewhat 
weaker than in text fig. VI, 5 of C. (Cythereis) monterey- 
etisis; almost straight, and generally slightly longer than 
posterior side of second joint. The narrow bristle in front of 



Text fig. I. Cythereis (Procythereis) torquata n. sp., 9 , not type. 

Right valve from the side. Tierra del Fuego, Cape Valen- 
tyn. X39. 

this claw is in most cases somewhat shorter than the claw, its 
length somewhat variable. The long distal claw of this joint 
about as long as posterior side of second joint and somewhat 
more than twice as long as distal joint, its type about same as in 
C. (Cythereis) montereyensis. The short latero-distal claw of 
this joint about as long as, or slightly shorter than distal joint 
and about as strong as bristle of second joint or slightly 
weaker. Distal joint: Claw about as long as long distal 
claw of fourth joint. Proportions of other bristles of this an- 
tenna about same as in text fig. VI, 5 of C. ^ Cythereis ) mon- 
tereyensis. Pilosity: A longitudinal, sometimes somewhat 
irregular, row of hairs of different lengths on both medial and 
lateral sides of first joint; hairs on anterior side of second 
joint scarcer than in C. (Cythereis) montereyensis, distal ones 
fairly long; hairs of the two distal joints very slightly de- 
veloped, distal part of fourth joint and distal joint being prac- 
tically naked. 

Second antenna: Type of protopodite and endopodite, and 
positions of bristles alraut same as in Plate XXXV, fig. 19, 
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G. W. Muller, 1894. Bristle of first enciopodite joint often 
slightly weaker and shorter than in C. ( Cythereis) montereym- 
sis. Medial one of the three bristles at about middle of posterior 
side of second endoix>dite joint slightly shorter, the postero- 
lateral one slightly longer than in text fig. VII, 8 of the men- 
tioned species; pectination of these two bristles of moderate 
strength or fairly weak. Proportions of the three end claws 
about same as in the mentioned figure, or the proximo-lateral 
one slightly shorter and weaker than proximo-medial one; 
pectination of these three claws weak. Pilosity: On medial 
side of protopodite a longitudinal row of hairs; on lateral side 
usually more or less developed scattered hairs. 

Mandible: Masticatory joint: Anterior tooth single, as in 
all species of the subgenus Cythereis; spine next to ix>sterior 
bristle of the pars incisiva well developed, but narrow and 
weak. Of the two short ventro-distal bristles of first endo- 
podite joint, the ventral one generally somewhat longer tlian 
corresponding bristle in text fig. VII, 9 of C, (Cythereis) 
montereycnsis. Hairs in row of hairs on medial side of second 
endopodite joint of moderate length. 

Fifth limb: Of about same type as in C, (Cythereis) mon- 
tereyensis, 3 , but exopodite slightly longer, when compared 
with the protopodite; first exopodite joint slightly longer than 
second, or the three exopodite joints are nearly subequal in 
length. Bristle on posterior side of protopodite rather thick 
but not swollen at base, about as long as third exopodite joint, 
and along its entire length furnished with a dense coat of hairs 
of moderate length; bristle of first exopodite joint somewhat 
shorter in specimens examined than in text fig. VIII, 14 of 
C, (Cythereis) niontereycnsis; end claw slightly longer than 
in this figure, and almost naked. 

Sixth limb: Of nearly same type as in C. (Cythereis) 
montereyeiisis, 3 . The following differences are to be noted: 
Exopodite slightly longer, when compared with protopodite; 
proximal bristle on anterior side of protopodite joint slightly 
longer; bristle on posterior side of this joint of same type and 
relative length as the corresponding bristle of preceding limb ; 
bristle on first exopodite joint of same type as in male of the 
mentioned species but somewhat shorter than second exopodite 
joint; end claw somewhat longer relatively and almost naked. 
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Seventh limb : This differs in the following respects from 
the corresponding limb in the male of C. (Cythereis) mon- 
tereymsis: Exopodite somewhat longer, when compared with 
the protopodite, and first exopodite joint slightly longer rela- 
tively; long bristle at about middle of anterior side of proto- 
podite about as long as this side; bristle on posterior side of 
protopodite somewhat shorter; contrary to this bristle of the 
two preceding limbs, it has the same narrow type as the an- 
terior bristle; bristle of first exopodite joint slightly weaker. 

Brush-shaped organ: Of subequal thickness throughout 
its entire length, three to four times as long as wide; distal 
bristles somewhat longer than stem ; no row of short hairs de- 
tected. 

Penis (PI. IV, fig. 2) : Right and left organs similar; vas 
deferens with spiral thickening; ductus ejaculatorius with a 
rather short and narrow free distal part, forming a charac- 
teristic coil; copulatory appendage strongly arched proximo- 
dorsally, almost straight or slightly sinuated ventrally, nar- 
rowly rounded to almost pointed distally. 

Description : Female — 

Shell (PI. I, fig. 1): Length, 0.96-1 mm.; length: height, 
about 1.70-1.75 :1. Seen from the side : Left valve: Greatest 
height at about middle; dorsal half of anterior margin some- 
what more flattened than in most species of the subgenus 
Cythereis, its ventral half very finely crenulated; posterior ex- 
tremity of valve produced somewhat below middle in a dis- 
tinct, broadly and irregularly rounded beak which is furnished 
with about three to six rather strong, blunt calcareous teeth. 
Anterior part of dorsal margin of valve sub-horizontal, nearly 
straight, or slightly arched or sinuated; posterior part of this 
margin sloping gently backwards and forming with the some- 
what sinuated dorsal part of posterior margin a broadly 
rounded but conspicuous corner. Ventral margin slightly 
sinuated in front of middle, posteriorly gently and evenly 
arched, joining posterior margin without forming any corner. 
Right valve (text fig. I) differs from left mainly in the fol- 
lowing respects: Anterior margin somewhat sinuated dor- 
sally; dorsal part of posterior margin somewhat more sinu- 
ated, which makes postero-dorsal corner still more conspicu- 
ous. Seen from below, shell is about 1.9 times longer than 
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wide, broadest at about middle, and of about same type as in 
Cythereis kerguelensis, G. W. Muller, 1908, p. 139. Sculpture 
of surface: Ventral main ridge one-sided and very strongly 
developed along whole ventral margin which it does not cover 
when shell is seen from the side; it ends suddenly, forming a 
somewhat rounded to rectangular angle somewhat in front of 
posterior beak-like process of shell; no other main ridges de- 
veloped. Dorsally to and along edge of ventral main ridge, 
there is a series of somewhat oblong, fairly large excavations ; 
greater part of surface covered with numerous, rather small, 
more or less rounded, and mostly scattered excavations, the 
number, size, and density of which vary; anteriorly and pos- 
teriorly shell has closely-set, irregular excavations of moderate 
size. Most of the excavations of the surface are of moderate 
depth, some rather shallow. Along ventral half of anterior 
margin and along anterior part of ventral margin, there is 
about fifteen to twenty flattened, hyaline, leaf-like bristles, fur- 
nished with short, fine marginal hairs. No dark fields to be 
detected when shell is regarded by transmitted light (of 
course, with the exception of the ridge). 

Fifth limb: Dififers from that of male chiefly in the follow- 
ing restxjcts: Bristle on posterior side of protopodite some- 
what swollen at base and furnished with a dense coat of long 
hairs; bristle on first exopodite joint about half as long as next 
joint, or even somewhat longer. 

Sixth limb: Differs from that of male in the following 
respects : Bristle on posterior side of protopodite almost of 
same type as in the case of fifth limb of female; bristle on first 
exopodite joint of about same type and length as in C. (Cy~ 
therein) montcreyciisis, $ , or somewhat longer. 

Seventh limb : Dififers from that of male chiefly in the fol- 
lowing respects: Bristle of first exopodite joint somewhat 
longer, about as long as second exopodite joint or slightly 
shorter, and almost as strong as in text fig. VIII, 16 of C. 
(Cythereis) montereyensis ; the claws of this and the two pre- 
ceding limbs sometimes somewhat shorter than in male, being 
about as long relatively as in C. (Cythereis) montereyensis. 

Genital verruca and posterior part of body as in C, (Pro- 
cythereis) iganderssoni. 
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Remark: Two mature males and three mature females 
examined. 

Habitat: Tierra del Fuego, Cape Valcntyn; 12.111.1896; 
depth, 270 m. : Two females (S.M.E., 1896). Tierra del 
Fuego, Puerto Condor (type-locality) : Two mature males 
and two mature females (S.M.E., 1896). 


C. (Procythereis) iganderssoni, new species 
Plate I, fig. 2; text fig. II. 

Description : Female — 

Shell (PI. I, fig. 2; text fig. II, 1) : Length, about 0.87 
mm. (This was the length of one of my two specimens. 
The shell of the other specimen was somewhat shorter ; it was. 
however, soft and evidently somewhat shrunk, its original 
length thus being impossible to state with full certainty.) 
Length: height, about 1.65:1; length: width, about 1.63:1. 
Seen from the side, of about same shape as in C. (Procy- 
thereis) torqtmta, 9. Seen from below (text fig. II, 2): 
Ovate, widest somewhat behind middle; lateral contours 
(=the edge of main ventral ridge), evenly convex, converg- 
ing gradually towards anterior extremity and fairly abruptly 
posteriorly ; anterior extremity rather well pointed to narrowly 
rounded; posterior one beak-like, posterior parts of lateral 
contours being somewhat sinuated. End view almost equilat- 
erally triangular, tlie three sides rather slightly to moderately 
convex and slightly irregular. Sculpture of surface: Ventral 
ridge one-sided (as is evident from the fact that the end view 
is eqiiilaterally triangular) and very strongly developed; it 
continues along nearly entire length of shell and ends sud- 
denly, forming a somewhat rounded to sub-rectangular angle, 
somewhat in front of posterior beak-like process of shell; its 
edge smooth and rather narrow. Just dorsally to and along 
the smooth edge of this ridge, there is a row of small, rounded 
to oblong pits of somewhat different sizes. Somewhat behind 
middle of shell, there is a dorsal ridge of moderate height, 
which ends in a broadly rounded angle somewhat in front of 
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Text fig. II. Cythereis (Procythereis) iganderssoni n. sp., 9 . 2, 3, 4, from type 
specimen. 

1. Left valve from the side. X52. 

2. Shell from below; front end to the right. X53. 

3. Three distal joints of left first antenna, from lateral side. 

X355. 

4. Left genital verruca, from lateral side; dotted line indi- 

cates medial opening. X800. Tierra del Fuego, Cape 
V'alentyn. 

posterodorsal corner of shell. When right shell is seen from 
the side, the anterior part of edge of this ridge covers dorsal 
margin of valve; in left valve dorsal margin of valve is not 
covered by this ridge. Regarded from below (text fig. II, 2), 
each valve has a low ridge which runs rather close to tlie true 
ventral margin of valve; just in front of middle of valve, dis- 
tance between margin of valve and this ridge is somewhat 
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greater than near anterior and posterior extremities. Entire 
surface of shell honey-combed with numerous rather deep, 
sub-rotund to more or less angular excavations of somewhat 
variable number and arrangement. Ridges between excava- 
tions narrow and smooth, bottoms of excavations apparently 
smooth. In other respects shell of this species agrees with 
that of C. (Procytherds) torquata. 

First (text fig. II, 3) and second antennae, mandible, and 
fifth, sixth, and seventh limbs about as in C. (Procytherds) 
torquata, 9 . Bristle on posterior side of protopodite of 
seventh limb perhaps somewhat, though rather slightly, 
shorter relatively, about half as long as corresponding bristle 
in C. (Cyt herds) montereyensis. Bristle of first exopodite 
joint of this limb about as long as second exopodite joint or 
slightly longer. 

Genital verruca of about the type shown in text fig. II. 4; 
ductus sickle-shaped and rather wide within verruca. 

Posterior end of body of about same type as in C. (Cy- 
thereis) montereycusis, 9 . No spines were detected in the 
neighborhood of bristle on posterior extremity of body. 

Description : Male ; unknown — 

Remarks; This species is structually very close to C. (Pro- 
cythereis) torquata. Indeed, in the females the only impor- 
tant differences between these two species are found in the 
shell. The differences exhibited by the sculpture of the shell 
are, however, so great that there hardly can be any doubt that 
we are dealing with two distinct species. An examination of 
the male of C. (Procytherds) iganderssoni will probably bring 
forth some important differences in the copulatory organs. 

This species is named for Professor J. G. Andersson, a 
Swedish zoologist and geologist, who was a member of the 
Swedish Magellan Expedition, 1895-1896, and of the Swedish 
Antarctic Expedition, 1901-03. It was mainly through Doctor 
Andersson’s efforts that collections of ostracods were brought 
home by these expeditions. 

Two mature females of this species were examined. 

Habitat: Tierxa del Fuego, Cape Valentyn (type-locality) ; 
12.III.,1896; depth 270 m. : Two mature females (S.M.E.). 
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C. (Procythereis) robusta, new species 
Plate I, fig. 3; text fig. III. 

Description : Female — 

Shell (PI. I, fig. 3): Length, about 1.04 mm.; length: 
height, about 1.73:1. Seen from the side: Left valve: Great- 
est height at about middle. Ventral part of anterior margin 
somewhat crenulated. Posterior extremity of valve produced 
somewhat below middle in a very short, broadly and evenly 
rounded, beak without distinct teeth or crenulation; dorsal 
half of posterior margin almost straight. Dorsal margin of 
valve gently and evenly convex, sub-parallel to longitudinal 
axis of valve, forming with posterior margin a broadly 
rounded but distinct corner; ventral margin almost straight, 
slightly sinuated in front of middle. Right valve: Differs 
from the left mainly in the following respects : Anterior mar- 
gin somewhat depressed dorsally; dorsal half of posterior 
margin distinctly sinuated ; ventral margin somewhat more 
sinuated in front of middle. Seen from above of about the 
same shape as in Cythereis kerguelensis, G. W. Muller, 1908, 
p. 139. Sculpture of surface: Main ventral ridge developed 
along entire ventral margin of shell but very low. ^Surface 
covered with numerous small, rounded pits; on anterior and 
posterior extremities of shell pits arranged in groups of mod- 
erate size, surrounded by rather low ridges; some pits some- 
what larger than others and contain a pore-canal with a 
bristle. Bristles as in C. (Procythereis) radiata. When re- 
garded by transmitted light no dark fields are present. 

First antenna (text fig. Ill, 2) : Of about same type as in 
text fig. VI, 5 of C. (Cythereis) montereyensis, but fourth 
joint somewhat longer relatively, being about according 
to the scale used in the subgenus Cythereis. Latcro-distal 
claw of fourth joint somewhat shorter than distal joint. Other 
bristles of this limb of about same types and relative lengths 
as in figure mentioned above but the long distal claw of fourth 
joint somewhat more curved and about twice as long as distal 
joint or slightly longer, and the narrow bristle in front of 
proximal claw of fourth joint somewhat shorter than claw. 
Pilosity : On medial side of first joint there is no longitudinal 
row of hairs ; on proximal half of this joint, laterally, a longi- 
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Text fig. III. Cythereis (Procythereis) robusta, n. sp. 

1, Right valve from the side, 9 , juvenis. X64. 

2. Left first antenna, from medial side, 9 , type. X 185. 

S. A. E., Station 28. 

tudinal row of fairly long hairs ; pilosity of other j oints about 
as in C. (Procythereis) radiata. 

Second antenna: Shape and structure of protopodite and 
endopodite, and positions of bristles about same as in PI. 35, 
fig. 19, G. W. Muller, 1894. In other respects this appendage 
agrees fairly well with the one in C. (Procythereis) radiata. 
The medial of the three bristles at about middle of posterior 
side of second endopodite joint with pectination of moderate 
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Strength ; its type about same as that of postero-lateral of these 
three bristles. 

Mandible: Of about same type as in C. (Procythcreis) 
radiata, but anterior tooth of pars incisiva of masticatory joint 
is paired. 

Fifth limb: Of about same type as in C. (Cythereis) mon- 
tereyensis, 5 . Of the two bristles at the knee, the slender 
medial one is strikingly longer than the lateral (about one and 
one-half times longer or even somewhat more). Proximo- 
dorsal spine on end claw developed ju.st as in C. (Procy- 
thereis) radiata; no proximo-ventral spine was detected. Pec- 
tination of end claw of moderate strength. 

Sixth limb: Differs from that of the female of C. (Cy- 
thereis) montereyensis mainly in the following respects : Bristle 
on pMDsterior side of protopodite furnished with a number of 
long hairs near base; distally to these hairs are numerous 
short hairs ; end claw of same type as in fifth limb. 

Seventh limb: Differs from that of female of C. (Cy- 
thereis) montereyensis mainly in the following respects: 
Bristle on posterior side of protopodite joint only about half 
to one-third as long; middle one of the three bristles on an- 
terior side of this joint slightly shorter, being about as long as 
anterior side of joint; end claw of about same type and rela- 
tive length as in sixth limb. 

Genital verruca seems to be of about same type as in C. 
(Procythereis) iganderssoni. 

Description ; Male ; unknown — 

Remarks; The systematic position of this species is some- 
what uncertain. In some respects it approaches C. (P.) ra- 
diata, in others C. (P.) torquata and iganderssoni. Its assigpi- 
ment to the Torquata group is due mainly to the type of the 
genital verruca of the female. Its allocation can not be de- 
cided with certainty until the male has been examined. 

Habitat: South Georgia — S.A.E., station 28, lal. 54° 22' S., 
long. 36° 28' W. (type-locality) ; 24. V. 1902; depth, 12-15 m.; 
sand and algae ; One mature female and one larva. 
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Radiata Group nov. 

Among the species described in the present paper, Cythereis 
fProcythcreis) radiata and polita belong to this group. 
Among those described previously, Cythereis kerguelensis, G. 
W. Muller, 1908, p. 138, in all probability also belongs here. 
G. W. Miiller, 1908, suggested that this species would be 
closely related to C. convexa G. W. Muller, 1894. This view 
presumably is incorrect; C. convexa appears to be a typical 
member of the subgeiius Cythereis. The question as to 
whether C. kerguelensis, G. W. Miiller, 1908, is identical with 
C. kerguelcnensis G. S. Brady, 1880, can not be decided as yet. 
The description and figures of this species given by Brady are 
too incomplete and uncertain to allow a well founded identifi- 
cation of species. (It is to be noted G. W. Muller, 1908, 1912, 
used the name kergucletxsis instead of kcrgnclenensis.) 


C. (Procythereis) radiata, new species 
Plate I, fig. 4; Plate IV, fig. 3; text fig. IV. 

Description : Male — 

Shell: Length, 0.80 mm.; length: height, about 1.75:1; 
length: breadth, about 2.3 :1. Seen from the side: Left valve 
(text fig. IV, 1) : Of about same shape as in C. (Cythereis) 
montercyensis; dorsal margin, however, slightly more flat- 
tened anteriorly, and ventral margin somewhat more arched 
just behind middle and not sinuated in front of middle; mar- 
gin without teeth and crenulation. Right valve: Somewhat 
longer than left one and at the same time somewhat lower 
relatively. It differs from that of C. (Cythereis) monterey- 
ensis, 3 , mainly in the following respects : Somewhat lower 
relatively, especially posteriorly; dorsal margin slopes slightly 
more posteriorly and sinuation of ventral margin seems to be 
broader. Seen from above (text fig. IV, 2), of about same 
shape as in C, (Cythereis) montercyensis, with greatest 
width at about middle. Sculpture of surface of shell: Ven- 
tral main ridge one-sided and rather low, well developed along 
entire ventral margin of shell ; posteriorly it is continued by a 
low ridge, running at some distance from, and about parallel 
to, posterior margin of shell. Surface of shell covered with 
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Text fig. IV. Cythereis {Procylhereis) radiatat n. sp. 1, 2, 3, 4. cT, type speci- 
men. 5, 9. 

1. Left valve from the side. X49. 

2. Left valve from below. X57, 

3. Right penis. XI 15. 

4. Chitinous support of posterior part of body dorsally to the 

penes; the parts below the X belong to penes. X175. 

5. Genital verruca from lateral side. X800. Ticrra del 

Fuego, Borja Bay. 

numerous rather closely-set excavations of different sizes; ex- 
cavations on posterior half of shell usually of moderate size, 
those on anterior half generally somewhat smaller; most of 
these excavations more or less rounded, some subnangular; 
most of them arranged in rather distinct rows, radiating from 
center of shell (a character from which the species has been 
named) ; in center of shell excavations are rather few and 
scattered. Along anterior margin and along anterior part of 
ventral margin, shell has about twenty-five to thirty flattened, 
leaf-like, hyaline bristles of moderate length furnished with 
short, fine marginal hairs; among these bristles a number of 
narrow, simple bristles of moderate length occur, and along 
ventral and posterior margins of shell, there are a few narrow. 
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simple bristles of moderate length. When shell is regarded 
by transmitted light, no dark fields are to be detected (of 
course, the ridges excepted). 

First antenna: Of about same shape as in text fig. VI, 5, 
of C, (Cythereis) montereyensis; fourth joint, however, 
slightly longer relatively, being about according to scale 
used in the subgenus Cythereis, Latero-distal claw of fourth 
joint about as long as end joint and of about same size and 
type as in C. (Procythereis) torquata, or somewhat stronger. 
Other claws and bristles of about same types and relative 
lengths as in text fig. VI, 5 of C, (Cythereis) montereyensis, 
with the following exceptions: Long distal claw of fourth 
joint usually somewhat more curved than in this figure, some- 
what shorter than posterior side of second joint, and some- 
what more than twice as long as end joii)t ; the narrow bristle 
in front of proximal claw of fourth joint somewhat shorter 
than claw, its length, however, as in most other species of this 
genus, probably rather variable. Pilosity: There seems to 
be no longitudinal row of hairs on lateral side of first joint; 
on medial side of this joint there is an irregular, longitudinal 
row of short hairs; these hairs were almost scattered in the 
male and female examined by me ; hairs along anterior side of 
second joint very short; only a bunch of rather long hairs are 
to be found near proximal boundary of this joint; hairs on the 
two distal joints very short and weak. 

Second antenna: Protopodite, endopodite, and exopodite 
have about same shapes as in text fig. VI, 6 of C. (Cythereis) 
montereyensis, but second endopodite joint slightly longer 
relatively. Among bristles of second endopodite joint, the 
two on anterior side and the group of three at about middle 
of posterior side are situated a little more distally than in the 
mentioned figure. Of the three last-mentioned bristles, the 
two lateral ones are of about same types as in C. (Cythereis) 
montereyensis; the medial one of them only about half as long 
as the postero-lateral, of about same shape as in text fig. XVI, 
i oi C. ( Cythereis) ephippiata, and furnished with fine pecti- 
nation. The powerful postero-distal bristle of this joint 
slightly shorter relatively than in text fig. VI, 6 of C. (Cy- 
thereis) montereyensis and not so weak distally. Pilosity: 
On lateral side of protopodite there is a number of more or 
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less scattered, very short hairs; liairs on anterior side of 
second endopodite joint somewhat more numerous and longer 
than in the mentioned figure of C, (C.) montcreyensis. Of 
the distal plates of second endopodite joint, the lateral one is 
furnished with rather strong spines, the medial with very fine 
pectination. Proximal end claws have fairly strong 
pectination. 

Mandible: Masticatory joint: Anterior tooth single, just 
as in all the species of the subgenus Cythereis; spine next to 
posterior bristle on pars incisiva exceedingly small (some- 
times not developed at all ?). Hairs in the row of hairs on 
medial side of second endopodite joint of moderate length. 

Fifth limb: Of about same type as in C, (Cythereis) mon- 
tcreyensis. Differences (see also description of subgenus) : 
Bristle on posterior side of protoixidite somewhat stronger; 
bristle on first exopodite joint with a blunt point in the speci- 
men examined ; end claw with weak pectination and with a 
small spine ventrally near base; length of this spine about one- 
third the height of claw at ix>int of attachment of spine ; some- 
what proximally to this spine, there is on dorsal side of end 
claw a still smaller, vestigial spine. The position of these two 
spines indicates that they are to be considered as vestiges of 
two bristles on the original end joint, which is now merged 
with the end claw. 

Sixth limb: Of about same type as in C. (Cythereis) mon- 
tereyaisisy $ . Differences : Middle bristle on anterior side 
of protopodite joint about as long as this side; bristle on 
posterior side of this joint of about same type and size as cor- 
responding bristle of fifth limb; end claw resembles that of 
fifth limb. 

Seventh limb: This appendage differs from that of C\ (Cy- 
thereis) montcreyensis, 3, mainly in the following respects: 
Middle one of the three bristles on anterior side of proto[X)dite 
joint perhaps slightly shorter relatively; bristle on posterior 
side of this joint only about half as long as in text fig. VIII, 
16 of C. (Cythereis) montcreyensis, or somewhat shorter. 
Bristle of first exopodite joint has same narrow shape and 
about same relative length as corresjxjnding bristle of sixth 
limb; i.e., it is almost as long as second exopodite joint; it is, 
however, furnished with numerous short hairs, while this 

August 24, 1928 
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bristle of sixth limb has but a few short hairs or is almost 
naked. End claw, which has two proximal spines, just as end 
claws of the two preceding limbs, is, perhaps, slightly shorter 
than in text fig. VIII, 16 of C. (Cythereis) montereyensis. 
End claws of fifth and sixth limbs are, perhaps, also slightly 
shorter relatively than in the mentioned species. 

Brush-shaped organ of about same type as in C. (Cythereis) 
montereyensis. 

Penis ; About as shown in text fig. IV, 3 and in plate IV, 
fig. 3. Vas deferens has spiral thickenings; ductus ejacula- 
torius of moderate length, moderately curved, concave ven- 
trally, and ends in a free point at about middle of ventral edge 
of copulatory appendage. Body of penis rounded and charac- 
terized by a lateral three-branched chitinous strip, which ends 
at postero-dorsal corner of copulatory appendage. Copulatory 
appendage characterized by a rather large postero- ventral 
process, which is fairly broadly rounded distally ; edge of this 
process furnished with radiating, partly branched striae. An- 
terior part of copulatory appendage of moderate length and 
height, pointed, resembling bill of a crow; this appendage of 
left penis differs slightly from that of right penis in having 
dorsal edge more uniformly convex. 

Description : Female — 

Shell (PI. I, fig. 4): Length, about 0.84 mm.; length; 
height, about 1.7 :1. Of about same shape and structure as in 
male but somewhat higher relatively. 

Second antenna : Of about same type as in male. 

Fifth limb : Of about same type as in male ; bristle on pos- 
terior side of protopodite somewhat swollen at base and fur- 
nished with long, soft hairs; bristle of first exopodite joint 
well pointed. 

Sixth limb: Resembles that of male; bristle on posterior 
side of protopodite similar to corresponding bristle of female 
fifth limb ; bristle of first exopodite joint of same type and size 
as corresponding bristle in C. (Cythereis) montereyensis, 9 . 

Seventh limb: Resembles that of male, but bristle of first 
exopodite joint, perhaps, slightly stronger and shorter. 

Genital verruca (text fig. IV, 5) : Of about same type as 
in C. (Cythereis) montereyensis, but ductus is somewhat S- 
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shaped and forms distally a little bundle of about two and one- 
half coils. 

Remark: One mature male, one mature female, and one 
larva were examined. 

Habitat: Falkland Islands — S.A.E. station 51, Port Wil- 
liam; 3.1X,1902; depth, 22 m. ; sand: One empty shell. 

Ticrra del Fuego: Borja Bay; 7.IV.1896; depth, 18 m. 
(type-locality) : One mature male, one mature female, and 
one larva (Swedish Magellan Exp. 1896). 


C. (Procythcreis) polita, new' species 
Plate I, fig. 5; Plate IV, fig. 4; text fig. V. 

Description : Male — 

Shell (PI. I, fig. 5): Length, about 0.67 mm.; length: 
height, about 1.8:1 ; length: breadth, about 2.1 :1. Seen from 
the side: Left valve: Subreniform, with greatest height 
situated somewhat in front of middle; anterior margin with- 
out, or at any rate with hardly distinguishable, crenulation; 
dorsal margin, which is evenly and rather strongly arched, 
slopes fairly steeply backwards and does not form distinct 
corners with anterior and posterior margins; posterior ex- 
tremity rather narrow, well and evenly rounded, without 
teeth ; ventral margin somewhat sinuated just in front of mid- 
dle of shell. Right valve : Differs from the left mainly in the 
following respects: Anterior margin slightly sinuated dor- 
sally ; dorsal part of posterior margin slightly sinuated. Seen 
from above, shell has about same shaj^e as in Cythereis ker- 
guelensis, G. W. Miiller, 1908, p. 139. Sculpture of surface: 
Ventral main ridge very low, scarcely distinguishable; no 
other ridges develoj^ed. Surface has rather numerous, small, 
rounded pits, most of which are situated on posterior half of 
shell ; on anterior half but few scattered pits are to be found ; 
some of the pits, especially near margin of shell, arranged in 
rows, which run more or less parallel to margin of shell ; num- 
ber of pits somewhat variable. Along anterior margin and 
along anterior part of ventral margin of shell, there are about 
20 to 25 hyaline, leaf-like bristles with marginal hairs (of 
about same types as in Cythereis kergueleitsis, G. W. Miiller, 
1908, fig. 5) ; among these bristles and along ventral and pos- 
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Text. fig. V, Cythereis (Procythereis) polita, ti. sp. 

1. Left valve from the side, 9 . Tierra del Fuego, Isthmus 

Bay. X60. 

2. Left penis, type specimen. Tierra del Fuego, no definite 

locality. X135. 

terior margins of shell, there are a few narrow, simple bristles 
of moderate length. When regarded by -transmitted light, no 
dark fields are to be detected. 

First antenna: Of about same type as in C. (Procythereis) 
radiata. On lateral side of first joint there is proximally a 
short longitudinal row of hairs; latero-distal claw of fourth 
joint slightly shorter than end joint. 

Second antenna: Of about same type as in C. (Procy- 
thereis) radiata. Bristle of first endopodite joint somewhat 
shorter than in C. (Cythereis) montereyensis ; spines on disto- 
lateral plate of second endopodite joint rather weak. 

Mandible: Of about same type as in C. (Procythereis) 
radiata, but anterior tooth of pars incisiva of masticatory joint 
is paired. 

Fifth limb: Of about same type as in C. (Procythereis) 
radiata, S . Of the two bristles at the knee, the weak, medial 
one is rather strikingly longer than the strong lateral one. 
(In C, [Procythereis] radiata these bristles have about same 
relative lengths as in text fig. VIII, 14 of C. Cythereis mon- 
tereyensis,) Bristle of first exopodite joint of subuniform 
thickness throughout its entire length but has a sharp point. 

Sixth limb: Of about same type as in C. (Procythereis) 
radiata, $ . Bristle of first exopodite joint about as long as 
second exopodite joint. 

Seventh limb: Of about same type as in male of C, (Pro- 
cythereis) radiata. Bristle on posterior side of protopodite 
about one-third as long as corresponding bristle in C. (Cy- 
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thereis) montereyensis; bristle of first exopodite joint of about 
same type and length (i.e., about as long as second exopodite 
joint) as corresponding bristle on sixth limb but has numerous 
short hairs; end claw about as long as distal joint, just as in 
the two preceding limbs. 

Brush-shaped organ: Of about same type as in C. (Pro- 
cy thereis) radio ta. 

Penis (PI. IV, fig. 4; text fig. V, 2) : Very similar to this 
organ in C. (Procy thereis) radiata. Main difference is that 
postero-ventrah beak-like process of copulatory appendage is 
truncate posteriorly and has but a slight indication of mar- 
ginal striation; dorso-posterior chitinous support of penis has 
about type shown in text fig. IV, 4 of C. (Procythereis) 
radiata. 

Description : Female — 

Shell (text fig. V, 1): length, about 0.70-0.74 mm.; 
length: height, about 1.7-1.75:1; length: breadth, about 2:1. 
Seen from the side of about same shape as in male but some- 
what higher relatively, and its dorsal margin slopes slightly 
less posteriorly. Seen from above it also resembles that of 
male, with the exception that it is slightly broader relatively. 
In other respects shells of the two sexes agree. 

Second antenna : Of about same type as in male. 

Fifth limb: Of about same type as in C. (Procythereis) 
radiata, $ ; bristles at knee about as in male. 

Sixth limb: Of about same type as in female of C. (Pro- 
cythereis) radiata. 

Seventh limb : Of about same type as in female of C. (Pro- 
cythereis) radiata. For length of bristle on posterior side of 
protopodite and of end claw, see description of male; bristle 
of first exopodite joint distinctly shorter than second exo- 
podite joint. 

Genital verruca about as in C. (Procythereis) radiata. 

Remark : One male and two females were examined. 

Habitat: Tierra del Fucgo — No definite locality; 5. II; 
1896; depth, 18 to 36 m. : One mature male (type specimen). 
Isthmus Bay; 29.III.1896; tide-pool: Three mature females, 
one larva (S.M.E.). 
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Subgenus Cythercis (T. R. Jones) 

Description : 

Shell : Without or with rather slight sex dimorphism. The 
shape of the shell and the sculpture of the surface show very 
striking differences in the different species ; within each 
species, on the other hand, they are usually fairly constant. 
The anterior margin of the shell is apparently always of about 
the same shape as in C. (CJ montereyeiisis ; i.e., it is boldly 
and evenly rounded, slightly flattened dorsally, and joins the 
ventral margin without forming any distinct corner. The left 
valve usually somewhat larger than the right ; the difference in 
size is, however, varying even within the species. The inner 
line runs at a moderate distance from and about parallel to 
the margin of the shell. The line of concrescence either coin- 
cides entirely with the inner line, or these lines are separated 
only along a short distance inside the anterior margin of the 
shell. The marginal pores are very numerous; their number 
varies, however, even within the species. Especially along the 
anterior margin and along the anterior part of the ventral 
margin of the shell, they are very closely set. Along the pos- 
terior part of the ventral margin and along the posterior 
margin, they are more widely spaced. Most of these pores 
are somewhat widened at about their middle or near the mar- 
gin of the shell ; all or nearly all of them are simple. A great 
number of them are furnished with simple and generally flat- 
tened marginal bristles. (As an illustration of this descrip- 
tion, I refer to Plate XXVIII, fig. 19, Cythercis cmvexa, G. 
W. Muller, 1894.) The pores of the surface of the shell seem 
usually to be moderate in number. Some of them have a 
short, simple bristle. (Frequently these pores are very diffi- 
cult to detect.) The selvage is in most cases very difficult to 
distinguish. It seems to be rather narrow* or of a moderate 
width, striated, and its edge is even or nearly so. The eye ap- 
pears always to be present. The hinge of the right valve con- 
sists of one anterior and one posterior terminal tooth. On the 
left valve there is one anterior tooth, situated just behind the 
anterior tooth of the right valve. The three teeth are rather 
strong and fit into corresponding sockets of the opposite valve. 
Between the teeth there is in most cases a more or less de- 
veloped ridge which fits into a corresponding furrow on the 
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opposite valve. The muscle-spots usually very difficult to dis- 
tinguish. In most cases they appear to be of about the type 
shown in text fig. VI, 4 of C. ( C.) montereyatsis. Sometimes, 
however, I was not able to detect the small dorsal and ventral 
spots. The two central groups, consisting of three and four 
spots respectively, seem always to be present. Often the field 
occupied by the muscle-spots is somewhat elevated. In all the 
species of this subgenus examined by me, the shell was charac- 
terized by a strong calcareous incrustation. 

First antenna : This limb has no sex dimorphism. Normal 
type: Strong and of moderate length; five-jointed; most of 
the joints with rather thick walls. Relative lengths of the 
joints about as follows. [These figures are from measure- 
ments of C. (Cythereis) glauca n. sp.] 


I 

15 


II 11* III ± 

XX, XXX. J 


IV. ^ V. 4 


The length of the fourth joint is variable. In the species 
mentioned above it is about Exceptionally it is as short as 
1 fC. (Cythereis) montercyensis'], and as long as ~ [C. 

(Cythereis) frequem']. Generally speaking, the joints are 
somewhat narrower the more distally they are situated. The 
distal joint is rather narrow and of subunifonn width 
throughout its whole length. The fourth joint is always 
characterized by the fact that it suddenly grows narrower at 
about the middle, the anterior edge of this joint being strik- 
ingly notched at about the middle. The number of the bristles 
seems to be constant ; anyhow, in the specimens examined by 
me, I found no variation in this repect. The positions of the 
bristles appear to be practically the same in all species. In re- 
gard to shape and strength, too, the bristles are remarkably 
constant. Only the claw-like bristles of the three distal joints 
show some variations in their shapes, being more or less 
curved. These differences seem not to be specific, since rather 
pronounced variations are found even within the species. The 


*The second joint seems to have a rather constant relative length within this 
subgenus. Thus, when giving the relative lengths of the joints of this antenna, I 
have always in this paper started from 13 as the length of the anterior side of the 
second joint. In other words, the figures in the descriptions of this paper give only 
the proportions between the length of the anterior side of the second joint and the 
lengths of the remaining joints. Nevertheless, these figures give a fair idea of the 
shape of the limb. 
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relative lengths of the bristles are rather constant, even though 
small variations seem to occur in most species ; it does not ap- 
pear advisable to attach much taxonomic value to differences 
in this respect. The first joint lacks bristles. The second 
joint has postero-distally a bristle of moderate strength, about 
as long as or somewhat longer or shorter than the posterior 
side of this joint, more or less distinctly aiinulated, and fur- 
nished with fine, short hairs. On the third, fourth, and fifth 
joints there are altogether four powerful, pointed claws which 
may be straight but generally are slightly curved. One of 
these is located antero-distally on the third joint; one at about 
the middle of the anterior side of the fourth joint; one antero- 
distally on the fourth joint; and one distally on the distal 
joint. Of these claws, all of which are finely pectinated, the 
proximal one is usually .somewhat weaker than the others ; and 
its tip reaches somewhat beyond the point of attachment of the 
next claw. The three remaining claws are subequal and about 
as long as or somewhat shorter (exceptionally somewhat 
longer) than the posterior side of the second joint. The third 
joint has no bristles except the antero-distal claw-like one 
mentioned above. Fourth joint: Near the proximal claw 
there are two long, narrow, naked, non-annulated bristles. 
One of these, situated in front of the claw, is somewhat longer 
to somewhat shorter than this claw (usually somewhat 
shorter). The other, situated behind the claw on the inner 
side of the joint, is longer; its point reaches to or nearly to the 
point of the distal claw of this joint. Close by the distal claw 
of this joint two similar bristles are to be found. These have 
the same i>ositions and about the same relative lengths (or 
somewhat longer), when compared with the distal claw, as the 
two proximal bristles have, when compared with the proximal 
claw. Close by the distal claw of this joint, on the outer side 
of the joint, a short, powerful, spine-like bristle is to be found. 
This has a length about equal to the proximal thickness of the 
distal joint, and it is directed more or less forward (contrary 
to all other bristles of this limb which have about the same 
direction as the distal joint). This spine-like bristle, which I 
term the latero-distal spine, is usually furnished with some 
short hairs. Close by the end claw, the distal joint has two 
bristles of the same type and of about the same positions and 
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relative lengths as the two long and narrow bristles close by 
the long distal claw of the fourth joint. The posterior of 
these two bristles is united at the base with a narrow, naked, 
non-annulated, sensorial bristle, which is somewhat rounded 
distally and usually not quite so long as the end claw. Pilosity : 
The pilosity of the first joint seems to be subject to rather 
pronounced variations. Within each species, on the other 
hand, it is fairly constant, even though some variations are 
found. A bunch of more or less long hairs seems to occur in 
almost all species proximo-ventrally-laterally ; and dorso-dis- 
tally nearly always a few short hairs are to be found. Tlie 
pilosity of the four distal joints seems always to be fairly con- 
stant; slight variations occur, however, even within the 
species. Second joint: Along the proximal half of the an- 
terior edge, often somewhat laterally, there is a more or less 
dense row of rather long hairs. Along the distal half of this 
edge, also somewhat laterally, a fine, dense pectination is to be 
found. Antero-distally the hairs of this pectination generally 
are somewliat longer. At about the middle of the posterior 
side there is a bunch of rather long hairs. The anterior edge 
of the third joint is naked or furnished with only a few hairs. 
Along the medio-distal edge of this joint, there is a dense, fine 
pectination of short hairs. The fourth and fifth joints are 
almost naked on the medial side. Only at the bases of the 
claws of these joints a few short, fine hairs usually occur. 
Along the lateral side we find a row, often discontinuous, of 
short hairs running slantingly from the antero-proximal 
corner of the fourth joint to the postero-distal corner of the 
fifth joint. Along the proximal part of the anterior edge of 
the fourth joint such hairs are also to be found. As an illus- 
tration of this description, I refer to text fig. VI, 5 of Cy- 
thereis (Cythei'eis) montereyensis. 

Second antenna : This limb shows sex dimorphism. Nor- 
mal type : 

Male : Strong and of moderate size ; four-jointed. Situated 
on a well developed, joint-like process, which is furnished with 
a strong chitinous support In most species this support shows 
about the same shape [see text fig. XIX, 3 of C, f C,) glauca] ; 
variations occur, however, even within the species. (As to 
the morphological interpretation of this joint-like process, see 
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my paper of 1920, p. 79.) The three joints of the endopodite 
have rather thick walls. Relative lengths of these joints about 
as follows [from measurements of C. (C.) glauca] : 

Protopodite ~ Endopodite I. II. III. 2, 

As a rule, this appendage is slightly more elongated and weaker 
than in C, (C.) montereyensis ; see text fig. VI, 6 of this 
species. Generally speaking, the joints of the endopodite are 
narrower the more distally they are situated [exception, C, 
( C.) platycopa] ; the distal joint is narrow and small. The 
second endopodite joint is characterized by the fact that it 
suddenly grows narrower at about the middle; its posterior 
edge being rather strikingly notched at this place. The pro- 
topodite has no bristles. The exopodite, which is of subuni- 
form thickness throughout its entire length and about as long 
as, or generally somewhat longer than, the endopodite (with- 
out the end claws), usually is slightly weaker than in text fig. 
VI, 6 of C. (C,) montereyensis. It is generally two jointed. 
The proximal joint, which in most cases is somewhat more 
than twice as long as the end joint, shows, however, nearly 
always signs of an articulation somewhat distally to the mid- 
dle; exceptionally this articulation is almost as distinct as the 
distal one. Endopodite: The first joint has one jx^sterior 
bristle, which in most cases is somewhat shorter than the 
posterior side of the second endopodite joint, of moderate 
strength, non-annulated, and furnished with short hairs. 
[When not otherwise mentioned, it is about as long as in (7. 
(C.) montereyetisis.] Second joint: On the anterior edge, 
always somewhat distally to the middle of the joint, there are 
two closely-set, narrow, non-annulated bristles. Both of these 
usually are naked ; however, a few short and fine hairs may be 
found on one or both of them; this character varies within the 
species. One of these bristles extends to the middle or even as 
far as to the point of the end claw. The other extends to 
about the middle or to the end of the distal joint. At about 
the middle of the posterior side, thus slightly proximally to the 
two bristles on the anterior side, there is a group of three non- 
annulated bristles. The postero-lateral one of these bristles, 
which is nearly always the longest [see C. ( C,) longiductus, 
and C. (C,) frequens, ^], is rather long, extends to or 
somewhat beyond the distal boundary of the joint, is of or- 
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dinary type, of moderate strengfth, and furnished with a short, 
more or less strong pectination. The antero-lateral one of 
them is rather narrowly claviform, naked, hyaline, sensorial, 
and not quite half as long as the postero-lateral one. The re- 
maining one of these three bristles shows rather great vari- 
ations within this subgenus. Postero-distally this joint has 
two closely-set, non-annulated bristles. One of these, which 
is very weak and short, usually is less than half the length of 
the other. The other is rather strong, somewhat curved, 
generally rather finely pectinated, and about twice as long as 
the end joint or somewhat shorter. Distal joint: With three 
slightly curved, rather powerful, non-annulated claws; one 
situated antero-distally ; the two others posteriorly, slightly 
proximally to the first. The antero-distal one is usually about 
two to three times longer than the anterior side of this joint 
or slightly shorter. The two others are in most cases subequal 
and slightly shorter. The antero-distal is naked or almost so: 
the two others are weakly pectinated. [When not otherwise 
mentioned, the lengths of these claws are about the same as in 
C. (C.) montereyensis,] The pilosity is subject to slight 
variations, even within the species; it shows, however, on the 
whole, a rather constant type. Protopodite: Proximo-ven- 
trally, there is a group of hairs of moderate length ; sometimes 
these hairs are rather few and short. On the medial side, at 
or somewhat distally to the middle and somewhat above half 
the height of the joint, there is sometimes a slanting row of 
rather short hairs. In the neighborhood of this row, scattered 
short hairs are often to be found. Dorso-distally a few short 
hairs usually occur. At the base of the exopodite some short 
hairs also are to be seen. Endopodite: First joint: Near 
the anterior edge, often somewhat proximally to the middle of 
the joint, there is a group of more or less long hairs. Disto- 
anteriorly-laterally, some hairs are often to be found. Along 
the disto-lateral edge, a very fine, hardly distinguishable 
(Reichert’s oc. 4 , Leitz’s immers. V12) pectination has been de- 
tected in a few species. This character, however, is not taken 
into consideration in my descriptions of species, on account of 
the difficulty in making a quite certain statement. Second 
joint: At a point about one-third of the length of the anterior 
edge of this joint, there is a bunch of hairs of moderate 
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length. At the bases of the bristles located at about the mid- 
dle of the anterior and posterior edges of the joint, some 
rather short hairs occur. Just proximally to the group of three 
bristles on the posterior edge of the joint, some very short 
hairs are to be found. This joint is continued distally by two 
thin rounded plates, which partly cover the medial and lateral 
sides of the distal joint. Along the posterior parts of the free 
edges of these plates, there is a series of rather short, spine- 
like hairs; proximally to which often a few rather short, fine 
hairs are to be found. Distal joint: At the base of the an* 
tero-distal claw, a series of short, spine-like hairs. (These are 
often so small that they are nearly invisible with Reichert’s 
OC.4, Leitz’s imniers. V 12 .) As an illustration of this descrip- 
tion, I refer to my text fig. VI, 6 oi C. ( C.) montereyensis. 

Description: Female — 

This differs from that of the male chiefly in the following 
respects : The exopodite [see text fig. VI, 7 of C, ( C.) inon- 
tereyensis"], which is somewhat reduced, usually about as long 
as or but slightly shorter than the anterior side of the second 
endopodite joint, is two-jointed in most species. The first 
joint, wdiich generally shows no signs of further articulation, 
is in most species somewhat widened distally. As to whether 
the chitinous folds, which often occur at the base of this 
branch, are signs of articulation, I have no definite opinion. 
The distal joint, which is somewhat less than half the length 
of the proximal joint, is considerably narrower than the 
proximal joint, somewhat curved and irregular, and more or 
less pointed. The first endopodite joint: The bristle is 
usually somewhat longer than in the male. The medial one of 
the three bristles at about the middle of the posterior edge of 
the second endopodite joint has about the same type as the 
long postero-lateral one of these bristles, but is somewhat 
shorter, usually not quite as long as in text fig. VII, 8 of C. 
(CJ montereyensis. The two proximal claws of the distal 
joint are often furnished with slightly stronger pectination 
than in the male. 

Mandible: Without or with but slight sex dimorphism. 
Normal type: The masticatory joint, i.e., the first protopodite 
joint, has in nearly all the species of this subgenus examined 
by me almost perfectly the same type as in text fig. VII, 9 of 
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C. (C.) montereyeiisis. In other words, it is very strong, 
rather short, and wedge-shaped. Its lower half is very broad 
and almost square; its upper half tapers dorvSally. At about 
the middle of the posterior side it is distinctly notched; and 
sometimes it has a rounded hump on the anterior side of its 
upper half. The toothed edge of the pars incisiva is broad 
and has a number of smooth, almost equilaterally triangular 
teeth; these, generally speaking, decrease slightly in size the 
more posteriorly they are situated. The two anterior ones and 
the posterior one of these teeth (the last is rather narrow) are 
usually single. Exceptionally the next to the anterior tooth 
is paired, and the }x>sterior one may be slightly bifurcated dis- 
tally. Between these single teeth five pairs of teeth are to be 
found, corresponding to five deeply bifurcated teeth. The next 
to the posterior pair, which sometimes is represented by a 
single tooth, is in some cases very small. Behind and close by 
the posterior, single, tooth, a short narrow bristle is to be 
found. Between teeth Nos. 1 and 2 (counted from in front), 
there are two short, slightly bent bristles; and between tooth 
No. 2 and the first pair of teeth (or, if tooth No. 2 is paired, 
between the first and second pairs of teeth), a similar, smaller, 
more or less bent bristle is to be found. The types of these 
bristles vary somewhat even within the species; usually they 
are about as in text fig. VII, 10-12 of C, (C.) montcrcyensis. 
On the anterior side of the masticatory joint, just below the 
palp, there is a short, usually slightly annulated, sometimes 
non-annulated. bristle with short hairs ; this bristle is about as 
long as, or somewhat shorter than, the end joint of this limb. 
In all the species of this subgenus, which I have liad the op- 
portunity to examine, the palp shows almost perfectly the 
same type as in text fig. VII, 9 of C. ( C,) montereyensis. It is 
rather large. Its length is subequal to the height of the mas- 
ticatory joint. Its proximal height nearly equals the width of 
the toothed edge of the pars incisiva of the last-mentioned 
joint; and it grows gently narrower distally. The end joint 
is rather narrow, of subequal height throughout its entire 
length, and strikingly narrower than the distal part of the pre- 
ceding joint. The number of joints is difficult to establish 
with full certainty. However, according to the muscular sys- 
tem, there are probably four joints. Only the distal joint is 
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sharply marked off from its predecessor. The proximal 
boundary of the next to the distal joint is in most species 
rather distinct. The relative lengths of these joints are about 
as follows: [The figures taken from measurements of C. ( C.) 
mofitereyensis,] 

Protopodite II. -- Endopodite 1 . 1 II. | HI. ^ 

The number of bristles seems to be almost perfectly constant ; 
at any rate, in all the specimens of all the species but one [C. 
(C.) longiductus] examined by me, I found no variation in 
this respect. Their positions and types, too, show very re- 
markable constancy. Their relative lengths are rather con- 
stant; slight variations in this respect, however, are found 
even within the species. The second protopodite joint has two 
bristles. One of these, which is situated at about the middle 
of the ventral side of the joint, is usually non-annulated or 
almost so, has short hairs, and its length is subequal to the 
height of the joint. The other, which is directed more or less 
distally, and situated medially and somewhat distally to the 
first-mentioned bristle, is usually annulated, furnished with 
long secondary bristles, and its point generally extends to 
about the boundary between the first and second endopodite 
joint. The epipodial appendage is situated dorso-Iaterally 
near the distal boundary of the second protopodite joint. It is 
short, verruciform, and furnished with a rather long bristle, 
the length of which is subequal to the height of the second 
protopodite joint, and which is non-annulated and furnished 
with long hairs. In front of this bristle there are a very short, 
vestigial bristle and a rather short, peg-like, generally naked 
appendage. (It is difficult to state with full certainty whether 
or not this peg is naked.) In all the species of this subgenus 
examined by me this appendage had the type described above ; 
but since it is extremely difficult in most specimens to establish 
its structure, I can give no information about the constancy 
within each species. It seems fairly probable, however, that it 
is rather constant. Endopodite: First joint: This has in 
most species four ventero-distal bristles [see C. ( C,) longi- 
ductus, S, $]. Two of these are powerful, long, usually 
somewhat longer than the dorsal side of proximal joints of the 
palp, non-annulated, and furnished along the greater parts of 
their lengths with rather long and stiff hairs arranged in two 
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more or less distinct rows. The remaining two, which are 
situated iiiedially to the others, are rather weak and short. 
Usually they are somewhat shorter than the distal height of 
this joint, and the ventral one of them is generally somewhat 
longer than the dorsal. They are furnished with short, or 
more or less long, hairs; and not annulated, or only rather 
slightly so. Dorso-distally this joint has a single bristle, 
which has about the type of the two last-mentioned bristles; 
it has short hairs, and in most species it is about as long as 
half the length of the second joint or somewhat more. Second 
joint : This has, at or slightly distally to the middle, a very 
powerful and long ventero-lateral bristle, which is distinctly 
longer and more powerful than the two long and strong ven- 
tro-distal bristles of the preceding joint. This bristle is non- 
annulated and furnished with rather long and soft hairs, 
situated on the convex side of the bristle. These hairs are 
much more numerous and closely-set than those of the long 
ventro-distal bristles of the preceding joint. Close by, and 
medially to, this long bristle, there is a weak, naked bristle, 
usually about as long as, or rather slightly longer than, the 
proximal width of the foniier. Dorso-distally this joint has 
eight bristles, most of which frequently are attached to a 
small verruciform process; see Plate 35, fig. 20, G. W. Muller 
1894. Five of these bristles are rather narrow, non-annulated, 
naked, or almost so, and usually about as long as, or some- 
what shorter or longer than, the dorsal side of the first and 
second endopodite joint. One bristle, which is not attached to 
the verruciform process, is generally somewhat shorter, but 
slightly more pow^erful, than these five bristles, distinctly an- 
nulated, and furnished with short hairs. The two remaining 
bristles are of about the same type but weaker, and usually 
only about half as long or even less. End joint: This has 
four distal bristles. Two of these are rather powerful, usually 
about twice as long as the joint, non-annulated, and naked or 
almost so. The dorsal one is about as strong as, but generally 
somewhat shorter than, the first two, annulated, and furnished 
with short hairs. The remaining bristle, which is ventero- 
medial in i>osition, is only about as long as or even somewhat 
shorter than this joint, weak, non-annulated, naked or almost 
so. Although subject to some variations even within the 
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species, the pilosity shows, on the whole, a very constant type. 
Along the anterior side of the masticatory joint, just dorsally 
to the bristle, a number of rather short, fine or rather coarse 
hairs occur. Endopodite : Along the dorsal side of the first 
joint, there is a number of rather long, partly fairly coarse 
hairs. Along the proximal half of the ventral side of the 
second joint, there is a series of hairs of moderate length. 
Close by, and laterally to, the strong ventral bristle of this 
joint, there is a bunch of hairs, usually of moderate length, 
and often rather stiff. On the medial side of this joint, some- 
what below half its height, a longitudinal row of hairs occurs ; 
generally most of these hairs are so small and fine that they 
are hard to detect even with Reichert's oc.4, Leitz's immers. 
V] 2 . The end joint often has fine pectination at the bases of 
the bristles. 

Maxilla : This limb shows no, or at any rate scarcely per- 
ceptible, sex dimorphism. Normal type: The epipodial ap- 
pendage is large and of about the type shown in Plate XXXV, 
fig. 13, G. W. Muller, 1894. In all the species, and specimens, 
examined by me, it had sixteen bristles of about the same type, 
relative lengths, and positions as in the mentioned figure. 
At the base of the dorso-anterior bristle, there is a rather 
small, rounded, lobe-like projection with a dense covering of 
fine, rather long hairs. The three endites are well developed, 
rather strong, and usually slightly increasing in length the 
more distally they are situated. The proximal, or first one, 
is about as long as high or slightly longer; the distal, or third 
one, is about twice as long as high or somewhat longer. First 
endite: With seven distal bristles of moderate length. The 
dorsal of these, which is situated somewhat proximally to the 
others, is rather powerful and furnished with fairly numerous 
long hairs. The others are of moderate strength or rather 
weak ; most of them are more or less curved, non-annulated or 
almost so, some naked, some furnished with short or long 
hairs, or deeply bifurcated distally. Second endite: With 
seven to eight (usually eight) bristles. The number varies 
within the species; sometimes different even on the right and 
left maxilla of the same specimen. All these bristles are situ- 
ated distally, of moderate length and strength, slightly curved, 
non-annulated or almost so, naked or a few of them have a 
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few short or rather long^ hairs. Third endite: Witli seven 
distal and snbeqiial bristles of moderate strength and length, 
which nsnally are slightly longer than those of the second 
endite. The dorsal one of them has at about the middle a 
varying number of long hairs ; the others are naked or almost 
so; or some of them have a few, more or less long hairs. All 
these bristles are non-annulated or almost so. The palp is 
two-jointed. The proximal joint is about twice as high as the 
endites, of subuniform height throughout its entire length and 
about twice as long as high. The distal joint is about as high 
as, or somewhat lower than the endites ; often slightly highet 
distally than proximally ; and alxxit half as long as the proxi- 
mal joint or .somewhat shorter, d'he proximal joint of the 
palp has, dorso-distally, a group of four bristles of moderate 
strength. One of these bristles is usually about as long as this 
joint and annulated ; in some cases it has short hairs or is 
almost naked, sometimes it has hairs of mo<lerate length. The 
other bristles are about half as long, more or less distinctly 
annulated, and generally furnished with short hairs, almost 
naked. On the lateral side, this joint has two ventero-distal 
bristles, which sonietimes are attached to a very small scale- 
like process (corresponding to the exopodite?). One of these 
bristles is of moderate strength, about twice as long as the end 
joint or slightly longer, non-annulated or almo.st so, and fur- 
nished with a few short or moderately long hairs, ddie other 
is very short and weak, often almost vestigial, and situated 
dorsally to the first. Distal joint: With three subequal distal 
bristles of moderate strength. These are usually alx)ut twice 
as long as the end joint, non-annulated, and generally fur- 
nished distally with a few hairs of moderate length. The 
bristles on this limb show a rather great constancy. Indeed, 
the number seem? always to be as described above. In a few 
specimens a slightly smaller number was found; but in these 
cases probably one or more bristles had been torn off. It is 
true that the types and the lengths of the bristles show some 
variations, especially in the endites ; but even in these respects 
the species examined by me were remarkably constant. In 
most species there is a longitudinal, more or less dense row of 
hairs on the lateral side of the first joint of the palp. In a few 
species some hairs may also be found on the first endite. As 
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an illustration of this description, reference is made to text fig. 
VII, 13 of C. (C.) montereycnsis. 

Fifth limb: Without or with but slight sex dimorphism. 
Normal type: Of moderate strength and length, and with 
four joints. The relative lengths of the joints are somewhat 
variable. Sometimes the three exopodite joints are subequal; 
sometimes the first exoix^dite joint is more or less distinctly 
longer than either the second or the third. The proto- 
podite seems always to be somewhat shorter than the exo- 
podite. The number of bristles seems to be perfectly constant : 
anyhow, in the specimens examined by me no variation was 
found in this respect. The positions of the bristles seem to be 
practically constant. The types and relative lengths of the 
bristles, on the other hand, are somewhat variable ; even 
within the species, some variations have been recorded in this 
respect. The relative lengths of the bristles is the most vari- 
able feature of this appendage. Proto|X)dite : At, or some- 
what proximally to, the middle of the anterior side, there are 
two closely-set bristles of moderate strength, furnished with 
short hairs. One of these is distinctly annulated and in most 
cases about as long as the anterior side of the joint ; the other 
is usually about half as long, or somewhat more, and fairly 
weakly annulated or non-annulated. Antero-distally, i.e., at 
the knee, there are two annulated bri.stles, with short hairs, 
and of moderate strength. The lateral one of these is usually 
somewhat stronger than the medial one. These bristles which 
are about as long as, or slightly longer or shorter than, the 
distal joint, may be subequal, or either of them may be some- 
what shorter than the other: this last character is not fully 
constant even within the species. On the posterior side of this 
joint, near the proximal boundary, there is a single bristle of 
moderate strength and length. This bristle often shows sex 
dimorphism; it is usually short-haired in the male and fur- 
nished with long, soft hairs in the female. Exopodite: First 
joint: With a single ventero-distal bristle of somewhat vary- 
ing type and length. Usually this bristle is non-annulated, 
with short hairs, of moderate strength, and about half as 
long as the second joint or somewhat shorter. The second 
joint has no bristle. Third joint: This has one bristle, the 
end claw. This is in most species gently curved, finely pec- 
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tinated, often almost naked, rather strong, and about one and 
one-half times as long as the end joint. In the species ex- 
amined by me I could find no, or at any rate no certain, ves- 
tiges of the two other end claws found in the more primitive 
forms. Although of a rather constant type, the pilosity is 
subject to variation within most species. Along the proximal 
half of the posterior side of the protopodite, there seems 
always to be a number of rather long hairs. Proximo- 
posteriorly, on the outside of this joint, numerous very short 
and fine hairs usually occur, which often are very difficult to 
detect even with Reichert's oc.4, Leitz’s immers. ^/ij. Some 
short, stiff hairs are to be found at the bases of the bristles at 
about the middle of the anterior side of this joint. Distally 
on this, as well as on the remaining joints, there is usually a 
fine i)ectination, in most cases somewhat stronger the more 
distally the joint is situated, and chiefly developed on the 
lateral side of the limb. Along the ventral side of the exopo- 
dite some short hairs are developed in many species. This last 
character seems, however, frequently to be variable even 
within the species. Distally the protopodite has a complicated 
chitinous sup{X)rt of about the type shown in text fig, VIII, 14 
of C, ( C.) montereyensis. As an illustration of this descrip- 
tion, I refer to text fig. VIII, 14 of C. (C,) montereyensis, 

I have tried, as far as possible, to give accurate and detailed 
descriptions of all the appendages of the species treated in 
this paper. There are, however, differences among the species 
which, for practical reasons, are nearly impossible to describe 
or to reproduce. Examples of such differences are the thick- 
ness of the walls of the joints, and details in the complicated 
chitinous support at the knees of the last three appendages. It 
has seemed most convenient to avoid mentioning these details. 

Sixth limb: Without or with usually rather slight sex 
dimorphism. Normal type: Of about the same type as the 
fifth limb, but slightly larger and generally somewhat more 
elongated. The relative lengths of the four joints show about 
the same variability as in the fifth limb. As to the constancy 
and variability of the bristles, I also refer to the description of 
the fifth limb. On the anterior side of the protopodite, three 
bristles are to be found; one somewliat proximally to the 
middle ; one at about, or somewhat distally to, the middle ; and 
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one at the knee. "J'hese three bristles are of moderate strength, 
furnished with sliort hairs, and annulated: the annulation of 
the proximal l>ristle is, however, often rather weak. The 
lengths of these bristles are somewliat variable ; the middle one 
usually about as long as the anterior side of this joint or 
somewhat longer; the remaining two generally about half as 
long or somewhat more. On the ]X)sterior side of the proto- 
podite, we find a bristle at about the same place as in the fifth 
limb. Its type is somewhat variable. In many cases it is dif- 
ferent in males and females, being short-haired in the males 
and furnished with long, soft hairs in the females. The ex- 
o|X)dite has the same bristles as in the fifth limb. 1'he bristle 
of the first exo]X)dite joint is somewhat variable. In the 
females of some species it has about the same type and size as 
the corresponding bristle of the fifth limb: In most cases it is, 
however, slightly longer. In the males it is in most species 
distinctly weaker than in the female and about as long as or 
slightly longer or shorter than the second joint. The end claw 
has about the same type and relative length as in the fifth 
limb. The pilosily is of about the same ty|>e as in the fifth 
limb; about its variability, see the fifth limb. In most cases 
there are, however, no long hairs on the posterior side of the 
protopodite. The i>ectinations along the distal ends of the 
joints and also, perhaps, the pilosity on the ventral side of the 
exopodite seem usually to be somewhat more strongly de- 
veloped than in the fifth limb. In the distal part of the proto- 
podite there is a complicated chitinous supix)rt of about the 
same type as in the fifth limb. As an illustration of this 
description, reference is made to text fig. VIII, 15 of C\ (C,) 
montereycnsis. 

Seventh limb: Without or with but slight sex dimorphism. 
Normal type : Of about the same type as the sixth limb, but 
somewhat larger and more elongated. As to the variability of 
the relative lengths of the joints and of the bristles, see the 
fifth limb. With the same number of bristles and with about 
the same positions of the bristles as in the sixth limb. The 
proximal bristle on the anterior side of the protopodite seems 
always to be small, sometimes even vestigial. The two re- 
maining bristles on this side are well developed, of moderate 
strength, annulated, and furnished with short hairs. Their 
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leng’ths are somewhat different in the various species; and 
even within many of the si>ecics, sli^^ht variations are to be 
found, d'he bristle on the posterior side of the protopodite has 
about tlie same type as the two last-mentioned bristles. Its 
length is somewhat variable: it is, however, always well de- 
velo]>ed. The ventero-distal bristle of the first exopodite joint 
is of somewhat varying types. Usually it has about the same 
type as the corresponding bristle of the female sixth limb; but 
in most cases it is slightly longer, being somewliat longer than 
half the second exopodite joint, but not quite as long as this 
joint. The pectination of the end claw is usually somewhat 
better developed than in the sixth limb. The relative length of 
this claw is generally about the same as in the sixth limb; i.e., 
about one and one-half times the length of the distal joint. 
The pilosity is also about the same as in the sixth limb, but 
the pectination along the distal ends of the joints and the 
pilosity along the ventral side of the exopodite seem fre- 
quently to be somewhat better developed. In the distal ])art of 
the protopodite, there is a complicated chitinous support of 
about tlie type shown in text fig. VTII, 16 of C. fC\) mon- 
fercyensis. As an illustration of this description, reference is 
made to the mentioned figure of C. (C\) moutcrcycnsis. 

The chitinous support of the last three limbs, on the sides of 
the posterior part of the body, has usually about the type re- 
produced in text fig. IX, 17 of C, (C.) montercyeims, I have 
not found any distinct sex dimorphism in this structure. The 
support sh(^ws rather important variations even within the 
species. Some of the stripes represented in the mentioned 
figure may be absent, or some additional ones may be fcuind. 
Also, the shapes of the different stri]>es frecpiently arc some- 
what different in the various specimens. I have not considered 
it worth while to note and reproduce these \xiriations. They 
appear to be of little or no systematic value. 

Brush-shai>ed organ : This organ seems to be subject to but 
slight variation within the subgenus. It is of moderate length 
and width, usually subequal in width throughout its entire 
length, rarely somewhat wider distally than proxiinally, 
straight or almost so, and furnished distally with a great num- 
l)er of subequal, soft bristles. The number of these bristles 
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appears to be somewhat different in the various species. The 
number is, however, almost impossible to state with certainty, 
even when the appendage is observed crushed under the cover 
glass. Thus no definite statements of this character are given 
in my descriptions ; and my figures of this organ should in this 
respect be considered as generalized. 

Penis : This organ shows so great differences in the species 
examined by me, that it seems best to postpone a subgeneric 
description. Within each species, on the other hand, it appears 
to be characterized by a very great constancy. 

Genital verruca of the female: This has the same type on 
the right and the left sides of the body and is subject to very 
slight variation within the subgenus. Normal type : Rounded 
to slightly oval. The shape is somewhat altered by the pres- 
sure of the cover glass ; and when the organ is examined with- 
out any cover glass being used, it often is seen in a more or 
less slanting position. With a bundle of four to several (dif- 
ferent in the various specimens of the same species) narrow 
muscles attached close by (and to?) the distal part of the duct 
and along the posterior side of the verruca. The duct opens 
on the anterior-medial side of the verruca. It runs almost 
straight up into the body and does not form any coil within 
the verruca. As an illustration of this description, I refer to 
text fig. IX, 19 of C. ( C.) montereyensis. 

Furca : 

Female: Subject to but slight variation within the sub- 
genus. It consists of two rather small verrucse, located just 
inside, or just behind, the two genital verrucse. Distally each 
furcal verruca has two plumose bristles. The posterior one 
of these is moderate in length ; the anterior frequently is about 
half as long or somewhat more. On the posterior medial 
sides, the furcal verrucse are frequently furnished with fine 
Sind rather long hairs. As an illustration of this description, 
reference is made to text fig. IX, 19 of C. ( C.) montereyensis. 

Male: In this sex the furca consists, on each side of the 
body, of two bristles which have about the same type as in the 
female; i.e., just as in the female the posterior of these two 
bristles is usually somewhat longer than the anterior. In ad- 
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dition to these two bristles, there is, in nearly all species (only 
the exceptions are mentioned in the following descriptions of 
species), a short, almost vestigial, narrow, naked, medial 
bristle. The furcal verrucas are very small in most species, 
hardly distinguishable. 

The posterior part of the female body is short and more or 
less rounded. The posterior extremity has a short bristle 
usually situated on a process* which appears verruciform when 
the body is examined from the side [text fig. IX, 19 of C. ( C,) 
montereyensis]. The back of the posterior part of the body is 
sometimes furnished with short spines, either arranged in 
more or less irregular transverse rows [text fig. IX, 19 of C. 
( C.) montereyensis ] , or irregularly distributed. 

Lips: Without sex dimorphism — Of nearly the same types 
in all the species of this subgenus described in this paper. The 
upper lip is helmet-shaped, with a rather strongly rounded 
anterior margin, when examined from the side. It is bordered 
proximally by a transverse chitinous strip. The lateral parts 
of this strip, which usually are somewhat stronger than the 
middle part, are united to the latter by flexible joints. From 
each of these two joints a rather strong chitinous strip de- 
scends to the antero-ventral edge of the lip. Each of these 
two strips is evenly and well curved, concave ventrally; and 
its ventral half is somewhat strengthened and furnished with 
a rather dense series of stiff and fairly long hairs. Somewhat 
dorsally to these two strips, and about parallel to them, an- 
other pair of chitinous strips is to be found. This pair also 
issues from the above-mentioned transverse strip and runs at a 
rather great distance from the median line of the lip towards 
the antero-ventral edge of the lip, which it, however, never 
seems to reach. This pair is rather weak and may even be 
absent. In most species an irregular chitinous bar occurs 
along the dorsal edge of the mouth. Above the upper lip 
there is an A-shaped chitinous support, attached to the trans- 
verse strip by flexible joints at the iK:)ints where the lateral 
and medial parts of the transverse strip meet. Rarely the 
cross-bar of the A is absent. Between the dorsal pair of longi- 
tudinal chitinous strips of this lip, there are two transverse 
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isrroiips of fine hairs, tlie ventral group often discontinuous in 
the middle. As an illustration of this description, see Plate 
TII, figs, 4 and 5. The lower lip is characterized by a rather 
large, boat-like, unpaired appendage, on the ventral side of 
which a varying number of soft, rather long hairs are to be 
found. On either side, and in front, of this, some rather small 
and somewhat irregular lobes are developed, more or less 
richly furnished with fine hairs. As an illustration of this 
description, reference is made to text fig. XTX, 6 of C. (C.) 
^lauca. 

The chitin of the body is, generally speaking, characterized 
by a more or less distinct yellowish color. 

The type si>ecies of this subgenus, and thus also of the 
genus as a whole, is one of the species of Cythcrcis described 
by Jones ( 1849). 

Arrangement of the sf)ecies : The species of this subgenus 
treated in this paper have been divided into six groups, viz., 
the M outcreyensis, Tacniaia, Discophora, Frequens, liphip- 
piata, and Glanca groups. All these groups are characterized 
es])ecially by the sha])e and structure of the penes. 

Montereyensis (h'oup nov. 

4"wo of the siKcies described in this pai)er belong to this 
grou]). viz., C. (C,) iiwiifercyciisis ^n(] pacifica. 

C. (Cythereis) montereyensis, new species 
Plate III, figs. 4, 5, 8; Plate VI, figs. 1 and 2; text figs. VI to IX. 

Description : Male — 

Shell: Length, 0,63-0.65 mm.: length: height, about 1.70- 
1.80:1 ; length: breadth, about 2.1-2. 3:1. Seen from the side 
and from below, of the same shape as in Cythcrcis kerguc- 
lenensis ((i. S. Brady). (Compare G. S. Brady’s “Chal- 
lenger" Report, 1880, Plate XX, fig. la-lf and my text fig. 
VI, 1-3 of this species; male and female are similar.) Left 
valve somewhat larger than right: diflFerence in size varies, 
sometimes very slight, sometimes rather conspicuous. As to 
the differences between shai)es of the two valves, compare my 
figures: shape not perfectly constant, variations, however, 
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rather slight. Margin of shell usually nearly smooth, some- 
times, however, a few more or less distinct teeth along the 
postero-ventral part of shell. Sculpture of surface of shell 
somewhat variable; in specimens examined it is about as fol- 
lows : Entire surface has numerous, usually more or less 
rounded de])ressi()ns of somewhat different sizes, some de- 
pressions being more or less small, others of moderate size 
(PI. [II, fig. 8). Arrangement of depressions rather irregu- 
lar; some dej)ressions, especially near margin of shell, ar- 
ranged in more or less distinct rows of different lengths which 
either run in various directions or, and this seems to be the 
rule, more or less parallel to margin of shell ; in middle of shell 
most c)f the depressions are scattered cpiite irregularly. Near 
margin (^f shell cavities are usually very closely set, es]:)ecially 
on posterior ])art of shell fPl. III. fig. 8) ; near middle of 
shell, on the other hand, they are in most cases distinctly more 
widely spaced. Somewhat inside ventral margin of shell, 
there is a low, in .some specimens hardly distinguishable ridge, 
often characterized by a single, rather distinct row of rounded 
to elongated depressions of different sizes. (As to the posi- 
tion of this ridge, see (1. S. Pirady's [1880] figures of C. kcr- 
guclcnciisis, mentioned above.) Along ventral tnargiii of 
shell, there is also a low, smooth ridge, which partly covers 
edge of shell when this is observed from the side. With re- 
gard to variations of sculpture, see description of female shell. 
Pores r)f surface moderate in number but rather conspicuous; 
s(')me have rather sh(n*t bristles. Along anterior margin and 
along anterior part of ventral margin of shell, there arc about 
,^0 to 60 lanceolate, hyaline bristles, furnished with marginal 
hairs; along posterior part of ventral margin and along ven- 
tral part of {x:)sterior margin, there are about 20 to 32 similar 
bristles: some ordinary bristles also occur among these 
bristles (PI. Ill, fig. 8). When seen by transmitted light, the 
part of shell which lies inside line of concre.scence is reddish; 
outside this line, shell is almost uncolored. It is to be noted 
that the central part of shell, indicated in text fig. VI, 1 by an 
irregular line, is rather strongly incrustated with lime: by 
transmitted light this area is rather dark, by reflected light 
inilkish white, d'his area somewhat variable in shape; usually. 
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Text fig. VI. Cytherds {Cythereis) montereyensis, n. sp.', not type. 

1. Left valve from the side, 9 . X56. 

2. Right valve from the side, 9 . X56. 

3. Shell from above; anterior end to the left, cT. X58. 

4. Muscle spots of right valve from the medial side; the two 

small spots located low and to the left are antero-ven- 
tral in position, cT. XI 75. 

5. Right first antenna from the lateral side, c?’. X425. 

6. Left second antenna from the medial side, c?*. X425. 

7. Exopodite of second antenna, 9 . X425. California, 

Carmel Bay. 
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however, about as shown in text fig. VI, 1 : in its posterior 
part, it has generally a small window, if I may say so, in 
which incrustation is less developed. 

First antenna (text fig. VI, 5): Slightly stronger and 
shorter than usual. Relative lengths of joints about as 
follows : 

I 12. II H III J IV i V — 

Somewhat dorsally to half the height of first joint, there is, 
laterally, a longitudinal nnv of short hairs. On inner side of 
this joint there is a rather dense row of hairs of different 
lengths, most of them of moderate length, running in a curve 
from a point somewhat dorso-distally to proximo-ventral 
corner of joint to, or nearly to, dorso-distal corner of joint ; 
length of this row variable. 

Second antenna (text fig. VI, 6) : Slightly stronger and 
shorter than usual. ExojxDdite slightly stronger than in most 
species of this subgenus. Fndopodite: Posterior bristle of 
first joint about as long as jx^sterior side of second joint. 
Second joint: The postero-lateral one of the three bristles on 
posterior side of this joint has a strong jiectination ; the medial 
one of these bristles is about half as long as the |X)stero-lateral, 
broadly claviform, when seen from the side, with thick walls, 
naked or almost so, and furnished distally with a narrow 
spine: spine frequently about half as long as claviform part. 
Distal lamellae of this joint somewhat larger than in most 
species of this subgenus. On medial side of protopodite there 
is a longitudinal row of fine hairs. 

Mandible (text fig. VII, 9-12) : Ma.sticatory joint — On 
toothed edg-e of i)ars incisiva the next to the posterior pair of 
teeth is very small, almost vestigial. On anterior side of dor- 
sal half of this joint there is a rounded hump. 

Maxilla (text fig. VII, 13 9 ) : The long one of the four 
dorso-distal bristles on the first joint of the palp usually has 
hairs of moderate length. 

Fifth limb: Relative lengths of joints about as follows: 

Protopodite Exopodite I. II. III. ^ 

Protopodite : Bristle on posterior side about as long as distal 
joint, of moderate strength, not or but slightly swollen at 
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base, more or less distinctly annulated, and furnished with 
short hairs. End claw with pectination of moderate strength. 

Sixth limb: Relative lengths of joints of this limb usuallv 
about as follows (scale the one used in fifth limb) : 

Protopodite d| Exopodite H T 

Of the three bristles on anterior side of protoix^dite joint, the 
middle one usually distinctly longer than anterior side of joint; 
the two others about half as long or somewhat more ; bristle on 
posterior side of this joint of about same type and relative 
length as in fifth limb of male. Bristle on the first exoix)dite 
joint rather weak, often almost naked, and about as long as or 
slightly shorter than second exopodite joint. End claw 
slightly stronger than that of fifth limb; its i)ectination of 
moderate strength. 

Seventh limb: Relative lengths of joints usually about as 
follows (scale the one used in fifth and sixth limbs) : 

Protopodite Exopodite I. T ^ 

Thus mainlyfirst exopodite joint is more elongated than in sixth 
limb. Protopodite: Proximal bristle on anterior side of joint 
vestigial and almost impossible to detect among a number of 
short hairs; the middle one of bristles on this side rather 
long, being about as long as this side, or even somewhat more; 
bristle at the knee about half as long as last-mentioned bristle, 
or slightly more : bristle on posterior side of this joint rela- 
tively long, being about as long as anterior side of joint, or 
somewhat shorter. Bristle on first exopodite joint of about 
same tyi>e and relative length as corresponding bristle of 
female sixth limb, or slightly longer. 

Brush-shaix:d organ (text fig. IX, 18) : About three to 
four times as long as wide, of subuniform width throughout 
its entire length. With a slanting row of short and very fine 
hairs somewhat distally to middle of organ ; this row very dif- 
ficult to detect even with Reichert's oc.4, Leitz's immers. Vi 2 * 
Distally this appendage has about thirty to forty bristles which 
are about as long as appendage, or slightly longer. 

Penis (PI. VI, fig. 1) : Apparently very constant in shape 
and structure. Vas deferens has spiral thickenings. 
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Text fig. VII. Cythereis (Cythereis) montereyensisy n. sp., 9 , not type. 

8. Distal part of endopodite of right second antenna from 

the lateral side. X425. 

9. Right mandible from the medial side. XS20. 

10, 11. Bristles just behind anterior tooth of the pars incisiva 
of the mandible. X 1 335 . 

12. Bristle just behind the next anterior tooth of the pars in- 

cisiva of the mandible. X 1335. 

13. Distal part of the right maxilla from the medial side; 

somewhat crushed, X640. California, Carmel Bay. 
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Ductus ejaculatorius has a very long, free tube, bent and 
curved in a characteristic way; its distal part narrow and 
whip-like. Copulatory appendage rounded distally and has a 
decided ventral notch ; this appendage has about .same type and 
size in both jx^nes. Penes of small specimens (see below) dif- 
fered from those of the large mainly in having ductus ejacu- 
latorius kept in a spiral; each spiral with about three coils, 
h'or further differences between jxines of the large and the 
small specimens, e.g., in copulatory api)endage, reference is 
made to a comparison between Plate VI, fig. 1 and Plate VI, 
fiff. 2. 

Description : Female — 

Shell: Length varies usually between 0.64 and 0.67 mm., 
but some si^ecimens, measuring only 0.58 to 0.60 mm., were 
found. I^ength: height, usually about T.60 to 1.65:1; tlie 
small si>ecimen.s, however, somewhat higher relatively, thei* 
ratio being about 1.55 to 1.57:1. Length: breadth, abom 
2. 1-2.2 :1. Seen from the side and from below of about same 
sha])e as in male. Sculpture of surface in most cases also about 
same in the two sexes; it seems, however, to be subject to 
greater variations in female. In some si:)ecitnens most of the 
depressions were of moderate size and either irregularly .scat- 
tered over entire surface, or partly arranged in rows more or 
less distinctly parallel to margin of shell. In some of these 
specimens two additional, though rather low, ridges were de- 
veloped, one somewhat inside dorsal part of anterior margin 
of shell, the other inside ix)Sterior part of dorsal margin of 
shell. When seen from above, shells of these .specimens had 
somewhat broader extremities than in text fig. VI, 3. The 
small specimens, mentioned above, were all characterized by 
the fact that most of the depressions were of moderate size. 
In other respects female shell agreed with that of male. 

Second antenna (text fig. VI, 7 and text fig. VII, 8) : The 
medial one of the three bristles at about middle of posterior 
side of second endopodite joint usually somewhat longer than 
in most of the other species of this subgenus, and it has a 
strong i>ectination just as the postero-lateral one of these 
bristles. 

Fifth limb (text fig. VIII, 14) : Bristle on posterior side 
of protopodite has about same length as in male, but it is non- 
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annulated, swollen at base, fine distally, and along greater part 
of its length it is covered with long, soft hairs. 

Sixth limb (text fig. VIII, IS) : This differs from that of 
male in having bristle on first exopodite joint of about same 
type and strength as corresponding bristle of fifth limb and 
about half as long as second exopodite joint or slightly 
longer. (Bristle on posterior side of protopodite thus of same 
type in both sexes.) 

Seventh limb (text fig. VIII, 16) : Of about same type as 
in male. 

Posterior part of the back of body has irr^fular transverse 
rows of short spines (text fig. IX, 19). 

Remarks: As will be seen from the description given 
above, the sculpture of the shell of this species is subject to 
rather pronounced variations, especially in the females. The 
size and the shape of the shell are also rather variable. Tl* 
remaining organs, on the other hand, are very constant, and 
it seems probable that the species, in its present scope, repre- 
sents a natural systematic unit. This assumption is supported 
by the fact that specimens of different types of shell were found 
together in nature. (Compare G. W. Muller, 1894, p. 367.) 

Among the specimens taken at Carmel Bay and at Pacific 
Grove, three (and an empty shell) measured only 0.52 mm. in 
length. These specimens were first considered to be larv® in 
the first stage (0.52x1.21 =— 0.629; see my paper of 1920, p. 
146). Indeed, their lengths agreed perfectly with that of the 
first larval stage of the other species of this subgenus in which 
the mature specimens measured about 0.60 to 0.67 mm. in 
length. When examined, these three specimens proved to be 
males of mature type and of almost perfectly the same struc- 
ture as the mature males described above. The free tube of 
the ductus ejaculatorius, however, was kept in a spiral, which 
is probably a sign that it had not been used. It seems to me 
beyond doubt that these specimens should be assigned to the 
species described above. Were they mature, or did they be- 
long to the first larval stage ? 

All organs were closely examined in four mature males and 
three mature females. The shell was measured and examined 
in all the specimens taken. 
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Text fig. IX. Cythereis (Cytherds) montereyensis, n. sp., not t3rpe. 

17.. Chitinous support of the fifth » sixth, and seventh limbs, 
on the right side of the posterior part of the body. 
Parts below the three simple, subvertical bars belong 
to these limbs. Fifth limb to the right. Of the proximal 
bristles of these limbs, only the basal parts are drawn, 
9. X355. 

18. One of the brush-shaped organs; the number of bristles 

too small, cf. XI 165. 

19. Posterior part of body from the left; somewhat pressed 

under the cover glass; posterior extremity seen from be- 
hind, What is to the left of the genital verruca belongs 
to the seventh limb, 9. X425. California, Carmel 

Bay. 
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Habitat: California; Carmel Bay (type locality) — In tide 
pool among roots of eelgrass; 23.XL1920: Eighteen speci- 
mens, two of which were males only 0.52 mm. long. At same 
locality and on same occasion: Two specimens on holdfasts 
of Macrocystis. At same locality, among holdfasts of various 
sea-weed; 20.1.1921: Two females and one small male 
(length, about 0.52 mm.). Pacific Grove, just outside Hop- 
kins Marine Station: In tide-pool on calcareous algae; 
17.XI.1920: Two females. On roots of eelgrass in tide-pool, 
23.XI.1920: One female and one small male (length, 0.52 
mm.). On holdfasts of Macrocystis; depth, 2 m. ; 28.1.1921: 
One female. All specimens of mature structure and collected 
by the author. 


C. (Cythcrcis) pacifica, new species 
Plate III, fig. 1; Plate VI, fig. 3; text fig. X. 

Description : Male — 

Shell (PI. HI, fig. 1) : Length, 0.60 to 0.64 mm.; length, 
height, about 1.68-1.75:1; length: breadth, about 2.43-2.50:1. 
Seen from the side : Left valve ; subrenifonn, with greatest 
height somewhat in front of middle, and with anterior part 
distinctly larger tlian posterior. Dorsal margin, which is 
evenly and moderately arched, slopes gently posteriorly; an- 
terior margin smooth. Posterior extremity of valve produced 
somewhat below middle in a distinct, subrectangular, well 
rounded beak ; dorsal part of posterior margin of valve 
straight to very slightly sinuated ; it forms with dorsal margin 
a broadly rounded, obtuse, but distinct corner. Ventral mar- 
gin somewhat sinuated in front of middle and slightly arched 
posteriorly; it joins posterior margin without forming any 
corner. On ventral part of posterior beak-like process of 
valve and just antero-ventrally to this, margin is often fringed 
with about four to six more or less strong teeth. Right valve 
(text fig. X, 1) differs from the left valve mainly in the fol- 
lowing respects: Somewhat smaller; angle above eye more 
distinct on account of the fact that dorsal part of anterior 
margin is more depressed. Dorsal part of posterior margin 
rather strongly sinuated, sometimes even slightly more than in 
the accompanying figure; this makes dorsal corner of beak- 
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Text fig. X. Cythereis (Cythereis) pacifica^ n. sp., cf. 

1, Right valve from the side, type. X81. 

2. Shell from below; front end to the left (not type). X95. 

Pacific Grove, California. 

like process and postero-dorsal corner of valve more pro- 
nounced. Ventral margin more sinuated in front of middle. 
Seen from below (text fig. X, 2) : Widest at or just behind 
middle ; posterior part of shell about as large as or but slightly 
larger than anterior. Gently and evenly convex in middle; 
nearly straight to slightly concave in front of middle ; on each 
valve with an obtuse, rounded angle near anterior extremity; 
behind middle side contours form an evenly rounded curve 
which is broken somewhat in front of posterior extremity by a 
slight projection (caused by postero-dorsal ridge) ; posterior 
extremity narrowly rounded. Sculpture of surface rather con- 
stant. Somewhat inside of, and about parallel to, anterior 
margin, there is a rather broad and low, rounded ridge which 
runs from eye to a point somewhat below middle of shell ; near 
middle of anterior margin it has a short, low, and spur-like 
posterior continuation. Ventral ridge one-sided and rather 
low; its ventral slope is more or less concave, it continues 
along entire ventral margin of shell, and ends at postero- 
ventral beak-like process. On posterior half of shell another 
one-sided but more marked ridge runs at some distance from, 
and about parallel to, dorsal margin and dorsal part of pos- 
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terior margin of shell ; it forms a distinct but rounded corner 
inside postero-dorsal corner of shell, and its dorsal and pos- 
terior slopes are always steep; as far as my experience goes, 
it never joins ventral ridge, and it seems always to be more 
or less distinctly bifurcated anteriorly. Just behind eye there 
is, in most cases, a low, short ridge which runs slantingly 
upwards and backwards. Antero-dorsal quadrant of shell, in- 
side the ridges, covered with rather numerous, small, rounded 
depressions, usually arranged in five to six more or less irregu- 
lar rows running slantingly upwards and backwards. In antero- 
ventral quadrant, inside the ridges, five to six similar rows 
occur running more or less parallel to ventral ridge. In post- 
tero-dorsal quadrant, inside the dorsal ridge, there are two 
longitudinal rows of rather large and deep depressions, about 
five depressions in each row (posterior depression considered 
to belong to ventral row) ; some of these depressions divided 
into two or more smaller depressions. In postero-ventrll 
quadrant, inside the ridges, a number of rather large and 
deep depressions are to be found, usually arranged in about 
the way shown in Plate III, fig. 1 ; their sizes, number, and 
arrangement, however, subject to some variation. Dorsal and 
ventral quadrants separated by a longitudinal zone, which 
either is almost smooth, or is covered with rather widely- 
spaced, scattered and small depressions. Anterior and pos- 
tero-dorsal ridges in most specimens almost smooth. Outside 
the ridges surface of shell either nearly smooth, or it is cov- 
ered with scattered depressions of different sizes and num- 
ber; along dorsal margin of shell, however, depressions are 
more or less distinctly arranged in rows; these rows usually 
not quite so regular as in the figure. Hairs along margin and 
color of shell about as in C. (C.) montereyensis. No dark 
fields are to be detected, when shell is regarded by transmitted 
light (of course, with the exception of ridges and zone be- 
tween dorsal and ventral quadrants). 

First antenna; Fourth joint somewhat more elongated 
than in C. (C.) montereyensis, being about -i, expressed in 
scale used in description of the subgenus. No longitudinal 
rows of hairs seem to occur on first joint. 

Second antenna: Of about same size and strength as in 
C. (C.) montereyensis. Endopodite: Posterior bristle of 
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first joint almost as long as posterior side of second joint. 
Second joint: The group of three bristles on posterior side 
of this joint situated slightly more proximally than in C (C,) 
montereyensis ; its postero-lateral bristle furnished with rather 
strong pectination; the remaining two bristles of this group 
have about same types and sizes as in C. ( C.) platycopa; the 
sensorial one, however, somewhat smaller. In some specimens 
there seems to be no longitudinal row of hairs on medial side 
of protopod ite. 

Mandible: On toothed edge of pars incisiva, the next to 
the posterior pair of teeth is very small. There is a rounded 
hump on anterior side of dorsal half of masticatory joint. 
The row of hairs on medial side of second endopodite joint 
seems to be represented only by a small group of hairs of 
moderate length somewhat proximally to distal boundary of 
joint. 

Maxilla: The long one of the four dorso-distal bristles of 
first joint of palp has short hairs or is almost naked. 

Fifth limb: Relative lengths of joints about same as in 
C. (C.) montereycfisis. Walls of joints sometimes not quite 
so strong as in this species. Types and relative lengths of 
bristles about as in male of the mentioned species; end claw, 
however, finely pectinated. 

Sixth limb: Relative lengths of joints and types and rela- 
tive lengths of bristles about as in C. (C,) montereyensis ; 
pectination of end claw, however, very weak. 

Seventh limb : Of about same type as in C. ( C.) nwnterey- 
ensis; long bristles of protopodite, however, as a rule, slightly 
shorter relatively. 

Brush-shaped organ : Of a type intermediate between that 
of C. ( C,) montereyensis and that of C. ( C,) platycopa. 

Penis (PI. VI, fig. 3): Vas deferens with spiral thicken- 
ing. Ductus ejaculatorius has a free tube of moderate length 
and somewhat S-shaped type. Copulatory appendage fairly 
large, of about same shape on both penes, rounded distally, 
with ventral notch near distal end. 

Description : Female — 

Shell : Length, about 0.61 to 0.65 mm. Similar to that of 
male, but slightly higher and broader relatively ; sometimes it 
agrees even in these respects with male shell. 
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Second antenna: The medial one of the three bristles at 
about middle of posterior side of second endopodite joint 
seems usually to be less strongly pectinated than postero- 
lateral bristle of this group. 

. Fifth limb: Types and relative lengths of bristles about 
same as in C. ( C,) montereyensis, 9 . 

Sixth limb: Types and relative lengths of bristles about 
same as in C. ( C,) montereyensis, 9 ; pectination of end claw, 
however, rather weak. 

Seventh limb : Of about same type as in male. 

Genital verruca and posterior part of body about as in (7. 
(C,) montereyensis. 

Remark: All organs carefully examined in three males 
and two females ; shells of all recorded specimens examined. 

Habitat: California; Pacific Grove, just outside Hopkins 
Marine Station (type locality) — In tide-pool, on calcareous 
algae; 17.XI.1920: One mature male (dead, when takenHI 
On holdfast of Macrocysiis; depth, about 2 m. ; 23.XI.1920: 
Four dead mature specimens, seven living mature specimens, 
and four juvenes, 0.52 to 0.54 mm. long. Carmel Bay: On 
holdfasts of kelp near shore; 23.XI.1920: One dead mature 
male and two living females. In tide-pool, on roots of eel- 
grass; 20.1.1920: Three dead mature specimens. Males and 
females occurred in about equal number ; all specimens taken 
by the author. 


Taeniata Group nov. 

This group comprises C, (C,) tceniata, tceniata var. delici- 
osa, and longiductus. 


C. (Cythcreis) taeniata, new species 

Plate I, fig. 6; Plate IV, fig. 5; text fig. XI. 

Description : Male — 

Shell: Length, 0.61 to 0.63 mm.; length: height, about 
1.8:1; length: breadth, about 2.6:1. Seen from the side: 
Left valve (text fig. XI, 1) : Greatest height situated some- 
what in front of middle, at about anterior hinge-tooth; valve, 
however, only slightly higher anteriorly than posteriorly. An- 
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Text fig. XI. Cythereis {Cythereis) tasniaUit n. sp., cT, type. 

1. Left valve from the side. X82. 

2. Right valve from the side. X82. 

3. Left valve from above. X90. Falkland Islands, S. A. E., 

station 46. 

terior margin without teeth or crenulation. Posterior margin 
forms almost an arc with posterior part of ventral margin, its 
dorsal half flattened, almost straight; without distinct teeth or 
serrulation, sometimes, however, somewhat uneven. Dorsal 
margin gently arched, with slight sinuation just behind an- 
terior hinge-tooth and in front of posterior hinge-socket; it 
slopes gently posteriorly and forms with posterior margin a 
distinct but broadly rounded corner. Ventral margin some- 
what sinuated in front of middle, its posterior half almost 
straight. Right valve (text fig. XI, 2) : This diflPers from 
left mainly in the following respects. Sometimes of about 
same size as the left, but in many specimens distinctly lower 
(length: height, sometimes about 2:1). Anterior margin 
somewhat more flattened dorsally, and dorsal part of posterior 
margin slightly sinuated. Dorsal margin without the slight 
sinuation just behind anterior and just in front of posterior 
hinge-tooth. Outlines of the two valves not constant, varia- 
tions from type described above, however, rather slight. Seen 
from above (text fig. XI, 3): Outline somewhat irregular; 
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sides sub-parallel, converging gently towards anterior and 
rather abruptly towards posterior extremity; anterior ex- 
tremity somewhat pointed, posterior irregfularly rounded. 
Sculpture of surface rather constant; slight variations, how- 
ever, to be noted in number, shapes, sizes, and development of 
depressions, as well as in development, shapes, and positions 
of main ridges. Just inside, and about parallel to, anterior 
margin of shell, there is a low and rather narrow ridge. Ven- 
tral ridge fairly low; indeed, along posterior half of ventral 
margin of shell, it frequently is not developed at all. At a 
rather great but somewhat varying distance from posterior 
margin of shell and more or less parallel to this, there is a 
one-sided ridge, usually rather distinct and sometimes fairly 
straight, sometimes more or less sinuated inside middle of 
posterior margin of shell ; this ridge continues along posterior 
half of dorsal margin, which it does not cover when shell is 
observed from the side; at about middle, this posterior ridge 
has a low and fairly narrow, spur-like continuation, which 
runs about parallel to longitudinal axis of shell to a point 
somewhat behind middle of shell. This spur furnished with 
a row of rather small excavations, either simple or divided 
into two to five small pits. Rest of surface covered with 
closely-set, angular excavations of moderate size and depth; 
excavations just above the noted spur-like zone arranged in 
two rows parallel to longitudinal axis of shell ; the others are 
situated more or less irregularly. Bottoms of most of these 
excavations marked by a somewhat varying number of small 
pits. Among the hairs along anterior margin and along 
anterior part of ventral margin of shell, some are of the or- 
dinary narrow, simple type, some (about twenty to twenty- 
eight) are hyaline, flattened, leaf-like, and either with smooth 
edges or with very short and fine hairs along one edge. Along 
posterior part of ventral margin and along posterior margin 
of shell, there is a number of rather short bristles; nearly all 
of these are of ordinary, simple, narrow type, or some of them 
are slightly flattened. When seen by transmitted light, shell 
is brownish (specimens preserved in alcohol) ; when dried and 
seen by reflected light, it is porselaneous. No dark areas are 
to be detected, when shell is observed by transmitted light (of 
course, with the exception of ridges). 
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First antenna: Fourth joint slightly more elongated than 
in C. (C.) montereyensis, being about H, expressed in scale 
used in description of the subgenus. Bristle in front of proxi- 
mal claw of fourth joint about one-quarter to one-sixth shorter 
than this claw. On medial side of first joint there is a row of 
hairs of about same type as in C. (C.) montereyensis ; on 
lateral side of this joint there seems to be no longitudinal row 
of hairs ; long hairs on anterior side of second joint somewhat 
less numerous than in the mentioned species. 

Second antenna : Second endopodite joint : All bristles of 
this joint have about same position as in Plate XXXV, fig. 19, 
G. W. Muller, 1894. Those at the middle of posterior side of 
this joint have about same types as in female ; the medial and 
postero-lateral ones of them have rather fine pectination. The 
strong postero-distal bristle on this joint is relatively weak and 
very finely pectinated. Distal plates of this joint rather small, 
with fine pectination on medial side of appendage and pectina- 
tion of moderate strength on lateral side. At base of distal 
claw of end joint, no spines, or only very weak, scarcely dis- 
tinguishable. spines are developed. On medial side of the pro- 
topodite there is a row of hairs as in C. ( C.) montereyensis. 

Mandible : On toothed edge of pars incisiva of masticatory 
joint, the next to the posterior pair of teeth is about as large 
as adjoining pairs. There is no rounded hump on anterior 
side of dorsal part of this joint. The row of hairs on medial 
side of second endopodite joint seems, at least sometimes, to 
be made up of hairs somewhat longer than in text fig. VII, 9 
of C. ( C.) montereyensis. 

Maxilla : The long one of the four dorso-distal bristles of 
first joint of palp seems usually to be furnished with hairs of 
moderate length. 

Fifth limb: Of about same type as in C. (C.) monterey- 
ensis, $ . 

Sixth limb: Of about same type as in C. (C.) monterey- 
ensis, $ . The middle one of the three bristles on anterior side 
of protopodite about as long as this side. Bristle of first ex- 
opodite joint about as long as to slightly longer than second 
joint. 
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Seventh limb ; Of about same type as in C. ( C.) glauca, i . 
Bristle on posterior side of protopodite sometimes about one- 
half as long as in text fig. VIII, 16 of C. ( C.) montereyensis. 

Chitinous support of these three limbs, on sides of posterior 
part of body, usually somewhat stronger than in C. (C.) 
montereyensis. 

Brush-shaped organ: Of about same type as in C. (C.) 
montereyensis, but somewhat broader and more rounded dis- 
tally than in figure 18 of this species. 

Penis (PI. IV, fig. 5) : Vas deferens with spiral thicken- 
ing. Free tube of ductus ejaculatorius of moderate lengfth and 
extends to about distal point of copulatory appendage. Copu- 
latory appendage has a narrow, beak-like postero-ventral pro- 
jection, which is narrowly rounded distally; its anterior part, 
which is somewhat variable in shape, is obliquely rounded and 
somewhat truncated distally; in right penis its distoventral 
extremity is bent in, and under the cover-glass it is pressed 
against inner side of appendage (always ?). 

Description : Female — 

Shell : Length, 0.61 to 0.64 mm. ; length : height, about 
1.7 :1. Seen from the side of about same shape as in male, 
but slightly higher relatively and with slightly more arched 
dorsal margin. Seen from above slightly broader relatively 
and with less flattened sides than in male. In other respects 
about as in male ( PI. I, fig. 6) . 

Second antenna: Protopodite and endopodite about as in 
male. 

Fifth limb : Of about same type as in C. ( C.) monterey- 
ensis, 9 . 

Sixth limb: Of about same type as in C. (C.) monterey- 
ensis, 9 , but bristle on posterior side of protopodite of about 
same type and size as corresponding bristle of fifth limb; and 
the middle one of the three anterior bristles of this joint about 
as long as anterior side of this joint. 

Seventh limb : Of about same type as in C. (C) glauca, 9 . 

Genital verruca and posterior part of body about as in C. 
(C.) montereyensis, 9 ; the former slightly flattened postero- 
ventrally; the latter almost lacks spines, and the bristle of its 
posterior extremity situated on a rather small, rounded 
process. 
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Remark: Two males, two females, and the shells of all the 
recorded specimens were examined. 

Habitat: Falkland Islands — S.A.E., Station 46, Port Louis, 
Carenage Creek, lat. 51° 32' S., long. 58° 7' W. (type-locality) ; 
9.VIIL 1902; depth, 1 m.; sand with Codium: Three mature 
males and eighteen mature females. S.A.E. Station 51, Port 
William; 3.IX. 1902; depth, 22 m. ; sand: Two mature males. 


C. (Cythereis) taeniata, new species var. deliciosa, new var. 

Plate I, fig. 7. 

Description : Female — 

Shell (PI. I, fig. 7): Length, 0.69 mm.; length: height, 
about 1.72:1 ; length: breadth, about 2:1. Seen from the side 
of about same shape as in C. ( C.) tcBniata, $ . Seen from 
above also of about same shape as in this species; however, 
not so much flattened at the sides, but with fairly well arched 
outline in middle (about as in plate 20, figure 3b, Cy there sub- 
rufa, G. S, Brady, 1880, but posterior ridge slightly more 
prominent). Sculpture of surface very beautiful and ap- 
proaches that of C, (C.) tcBniata. Ventral main ridge one- 
sided and well developed along entire ventral margin' Pos- 
terior main ridge, which also is one-sided and well developed, 
runs slantingly upwards and forwards to about middle of dor- 
sal margin of shell, is somewhat sinuated just dorsally to 
middle of shell, and joins ventral ridge, with which it forms 
a well rounded corner. When shell is regarded from the side, 
dorsal part of posterior main ridge does not cover, or even 
touch, dorsal margin of shell. Somewhat inside, and about 
parallel to, anterior margin, there are two narrow and rather 
low ridges, one somewhat inside of the other; the inner one 
runs from eye downwards, and they (always ?) join just in 
front of main ventral ridge. From about middle of posterior 
main ridge, a somewhat irregular, rather broad, and slightly 
elevated longitudinal zone runs towards ventral part of inner 
anterior ridge ; this zone marked by a number of more or less 
scattered small pits. Rest of surface of shell covered with 
closely-set irregular excavations of moderate size, most of 
them of moderate depth, some, especially on anterior part of 
shell, rather shallow. Bottoms of excavations with a varying 
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number of small pits. Hairs along margin of shell about as 
in C. ( C.) taniata. No dark areas are to be seen, when shell 
is regarded by transmitted light (of course, with the exception 
of ridges). 

First antenna: Differs from that of C. (C.) teeniata in 
having an irregular longitudinal row of hairs on lateral side of 
first joint. This character, however, probably not constant. 

Remaining organs have the same type as in C. ( C.) tceniata. 

Remarks: This form is structurally very close to C. (C.) 
teeniata. Indeed, the examined females of these two forms 
differ only in the length and sculpture of the shell; and the 
differences established are not very pronounced. On the other 
hand, an examination of the male may prove these two forms 
to be specifically distinct, since the females of this subgenus 
frequently are much less differentiated than the males. In 
other words, the systematic position of this form can not be 
settled until several specimens "of both sexes have been care- 
fully examined. It may be but a modification, or it may be a 
distinct species. The fact that the two forms have been taken 
at different localities appears to indicate their systematic in- 
dependence. 

Habitat: Tiem del Fuego, Puerto Harrii; 11.III.1896: 
One mature female (S.M.E.). 


C. (Cythereis) longiductua, new species 
Plate I, fig. 8; Plate IV, fig. 6; tert fig. XII. 

Description : Male — 

Shell (PI. I, fig. 8): Length, 0.86 to 0.89 mm.; length: 
height, about 1.9:1; length: breadth, about 2:1. Seen from 
the side: Left valve: Of about same shape as in C. (C.) 
megalodiscus. Ventral part of anterior margin and anterior 
part of ventral margin furnished with a fine, more or less dis- 
tinct, crenulation. Hump above eye sometimes even, as in 
Plate II, fig. 4 of C. (C.) megalodiscus, sometimes about as 
in Plate I, fig. 8. Sinuation just in front of posterior hinge- 
tooth sometimes scarcely developed. Posterior margin usually 
slightly sinuated in middle; on, and just antero-ventrally to, 
beak-like posterior process of valve, there are about five to 
seven rather strong teeth. Ventral margin sometimes slightly 
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sinuated in front of middle. Right valve (text fig. XII, 1) : 
Of about same shape as the left; hump above eye, however, 
somewhat less developed, and dorsal part of posterior margin 
of valve a little more sinuated. As a rule, ventral margin also 
slightly more sinuated in front of middle. Seen from below 
(text fig. XII, 2) : Also of about same shape as in C. (C.) 
megalodiscus ; usually somewhat sinuated in middle. Sculp- 
ture of surface : Seems to be rather constant Ventral main 
ridge, which is well developed along entire ventral margin of 
shell, has narrow edge. Posterior main ridge narrow and of 
moderate height to rather low; in most cases it joins ventral 
main ridge, with which it forms a rounded comer somewhat 



Text fig. XII. Cythereis (Cythereis) longiductus, n. sp., cf, not type. 

1. Right valve from the side. X50. 

2. Shell from below; front end up. X41, South Georgia* 

S. A. £.* station 25. 

inside beak-like postero-ventral process of shell; in all speci- 
mens examined it was somewhat sinuated dorsally to middle. 
Dorsally, this ridge joins two ridges; first, a narrow ridge of 
moderate height running along and, when shell is seen from 
the side, in some specimens partly covering, posterior half of 
dorsal margin of shell ; and, second, a similar ridge which runs 
just inside posterior margin of shell. Somewhat inside, and 
about parallel to, anterior margin of shell, there is a narrow 
ridge of moderate height. Surface of shell covered with 
closely-set, angular excavations of moderate size and depth; 
ridges between excavations narrow. Some of these ridges are 
slightly more elevated than the others; one of these more ele- 
vated ridges runs from the sinuation of posterior main ridge. 
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across shell, towards a point somewhat ventrally to middle of 
anterior margin of shell ; just in front of posterior main ridge 
it often gives off a branch, which runs steeply towards ven- 
tral main ridge. From anterior part of postero-dorsal main 
ridge, a usually bifurcated ridge runs obliquely downwards 
and forwards. Course of these ridges slightly variable, and 
in some specimens some of them are not more elevated than 
the ordinary ones. Bottoms of excavations fairly smooth. 
Along ventral half of anterior margin and along anterior 
part of ventral margin of shell, there are about twenty to 
thirty simple, hyaline, leaf-like bristles ; along margin of pos- 
terior part of shell, a few simple, narrow bristles occur. No 
dark fields are to be detected, when shell is regarded by trans- 
mitted light. 

First antenna: Fourth joint rather. much more elongated 
than in C. (C.) nwntereyensis, h^mg about ^ accord- 

ing to scale used in description of the subgenus. Claws of 
fourth joint relatively long, being somewhat longer than pos- 
terior side of second joint. Pilosity about same as in C. ( C.) 
montereycnsis ; hairs on anterior side of second joint, how- 
ever, somewhat scarcer. 

Second antenna: Positions of bristles about same as in 
Plate XXXV, fig. 19, G. W. Muller, 1894. The three 
bristles at about middle of posterior side of second endopodite 
joint have about same types as in female; the postero-lateral 
and the medial of these bristles with pectination of moderate 
strength. It should be noted, however, that of the two last- 
mentioned bristles, the medial is somewhat longer than the 
postero-lateral in the male; while in the female (as in males 
and females of all the other species of this subgenus which I 
have had the opportunity of examining), the postero-lateral is 
somewhat longer than the medial. The antero-lateral, sen- 
sorial, one of these three bristles has about type shown in text 
fig. XVI, 3 of C. (C,) ephippiata, Postero-distal bristles of 
this joint and the three claws of distal joint also of about same 
types and relative lengths as in this figure ; postero-lateral end 
claw, however, slightly weaker and shorter than postero- 
medial end claw. Pilosity: On lateral side of protopodite 
there are more or less scattered, short, fine hairs; on medial 
side of this joint a longitudinal row of fine hairs occurs. Pec- 
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tination of distal plates of second endopodite joint rather fine 
on medial side of joint and of moderate strength on lateral 
side. 

Mandible: Masticatory joint — Toothed edge of pars in- 
cisiva of about same type as in C. (C.) montereymsis. No 
hump on anterior side of dorsal part of this joint. Endopo- 
dite : Of the four ventro-distal bristles of first joint found in 
most species of this subgenus, one of the two shorter is always 
absent. Hairs of the longitudinal row of hairs on medial side 
of second joint sometimes about as short as in the mentione<l 
species, sometimes a little longer. 

Maxilla: The long one of the four dorso-distal bristles of 
first joint of palp usually has hairs of moderate length. 

Fifth limb: Of about same type as in C. (C.) monterey- 
ensis, ^ ; or exopodite perhaps slightly longer, when com- 
pared with protopodite, than in this species. Bristle on pos- 
terior side of protopodite slightly longer relatively. Bristle 
of first exopodite joint about half as long as second exopodite 
joint, or rather slightly shorter. End claw slightly longer 
relatively and almost naked. 

Sixth limb: Of about same type as in C. (C.) monterey- 
eiisis, $ , with the same reservations as to relative lengths of 
exopodite, the bristle on posterior side of protopodite, and end 
claw, as in the case of fifth limb. Bristle of first exopodite 
joint slightly shorter than second exopodite joint. 

Seventh limb; Of about same type as in C. (C,) monterey- 
ensis. The following differences to be noted : First exopodite 
joint somewhat more elongated. The proximal one of the 
three bristles on anterior side of protopodite about half as 
long as height of exopodite joints; the middle one of these 
bristles about as long as anterior side of protopodite. Bristle 
of first exopodite joint of about same relative length as in the 
mentioned species, has short hairs, and is almost as weak as 
corresponding bristle on sixth limb. End claw, just as in fifth 
and sixth limbs, perhaps slightly longer and weaker relatively 
and has fairly weak pectination. 

Brush-shaped organ: Of about same type as in C. (C.) 
montereyensis. 

Penis (PI. IV, fig. 6) : Of about same type as in C. (C.) 
tcvniata. The following differences should be noted: Copu- 

August 24, 1928 
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latory appendage, which has about same type in right and left 
penes, is slightly longer relatively and more narrowly roUnded 
distally; its postero-ventral process somewhat longer. Free 
part of ductus ejaculatorius very long, a character from which 
the species has received its name; at its base it has a lamelli- 
form, free, rather narrow appendage, kept on inside of copu- 
latory appendage; in accompanying figure its point does not 
quite reach anterior point of copulatory appendage. 

Description : Female — 

Shell : Length, about 0.92 mm. ; length : height, about 
1.8:1; length: breadth, about 1.8:1. Of about same type as 
male shell, but slightly higher and broader relatively. In 
female examined, outline of shell, seen from below, was rather 
slightly sinuated in middle. 

Second antenna : Of about same type as in male, with the 
usual exceptions in exopodite and in relative lengths of the 
postero-lateral and the medial of the three bristles at about 
middle of posterior side of second endopodite joint. 

Mandible: In the only specimen examined, one of the two 
short ventro-disted bristles of first endopodite joint was absent, 
just as in male. 

Fifth limb: Of about same type as in male. Bristle on 
posterior side of protopodite, however, similar to correspond- 
ing bristle in C. (C,) montcreyemis, $ . 

Sixth limb: Of about same type as in male, but bristle on 
posterior side of protopodite has approximately the type of the 
corresponding bristle of fifth limb; and bristle of first exopo- 
dite joint has same type and relative length as in C. (C.) 
montereyensis^ 9 . 

Seventh limb: Of about same type as in male. In the 
single specimen examined, bristle on posterior side of proto- 
podite was somewhat shorter than in male ; and bristle of first 
exopodite joint had about same type as in C. (C.) monterey- 
ensis and was nearly as long as second exopodite joint. 

Genital verruca and posterior part of body about as in C. 
(C.) montereyensis ; no spines, however, were detected on 
back of posterior part of body, and opening on genital verruca 
had somewhat thicker margins. 

Remark: One complete and three incomplete males, and 
one complete female examined. 
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Habitat: South Georgia — S.A.E., Station 25, off Grytviken; 
lat. 54® 22' S., long. 36® 27' W. (type-locality); 21.V.1902; 
depth, 24-52 m.; grey clay with scattered algae; four mature 
males (only one of which was alive when taken), one mature 
female (alive when taken), and two juvenes. S.A.E. Station 
28, mouth of Grytviken, lat. 54° 22' S., long. 36® 28' W. ; 
24.V.1902; depth, 12-15 m.; sand and algae: one mature male 
(dead when taken). 


Discophora Group nov. 

This group is very uniform and comprises three of the 
species described in this paper, viz., C, (C.) discophora, meso- 
discus, and megalodiscus. 


C. (Cythereis) discophora new species 
Plate II, fig. 1; text fig. XIII. 

Description : Male — 

Shell: Length, 0.66 to 0.68 mm.; length: height, about 
2.0-2. 1 :1. Seen from the side of about same shape as in C. 
(C,) glaiica. Posterior part of dorsal margin, however, not 
covered by ^ny ridge, and margin of shell smooth, i.e., with- 
out any teeth or crenulation. Ventral margin seems, in most 
specimens, to be somewhat less sinuated in front of middle 
than in the mentioned species. Sculpture of surface rather 
constant ; slight variations occur, however, in number, sizes, 
and p(3sitions of excavations, as well as in development of 
main ridges. Ventral and posterior main ridges, which are 
one-sided, sometimes have rather broadly rounded edges ; most 
frequently they are united somewhat in front of postero- 
vcntral corner of shell; and from their point of union a low, 
spur-like, rather narrow ridge issues to edge of the mentioned 
corner of shell. Anteriorly, ventral ridge is continued by a 
low and rather narrow ridge, which runs about parallel to and 
at a rather great distance from anterior margin of shell as far 
as to eye. No other main ridges are developed. Surface of 
shell covered with numerous closely-set, rounded or more or 
less angular excavations of moderate size and depth; surface 
just outside muscle-spots has, however, but a few, rather small 
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pits. Excavations arranged rather irregularly. Among 
bristles along anterior margin and along anterior part of ven- 
tral margin of shell, about 25 to 35 are rather short, hyaline, 
flattened, and leaf-like, and their edges have short and fine 
hairs. Along posterior part of ventral margin and along pos- 
terior margin of shell, there is a moderate number of rather 
short, simple, narrow bristles. When seen by transmitted 
light, the shells (of specimens preserved in alcohol) have a 
light brownish color. No dark fields are to be seen, of course, 
with the exception of ridges. 



Text fig. XIII. Cythereis (Cythereis) discophora, n. sp., not type. 

1. Left valve from above, 9 . X84. 

2. Copulatory appendage of right penis from the medial side. 

X215. Falkland Islands, S. A. E., station 46. 

First antenna: Fourth joint somewhat more elongated 
than in C. ( C.) montercyensis, being about , according to 
scale used in description of the subgenus. Bristle in front of 
posterior claw of fourth joint slightly shorter relatively than 
in the mentioned species. On first joint there is an irregular, 
longitudinal row of hairs both on medial and on lateral side. 

Second antenna: Bristle on first endopodite joint some- 
what shorter than in C. (C,) montereyensis. Second endo- 
podite joint: Positions of bristles on this joint about as in 
PI. XXXV, fig. 19, G, W. Miiller, 1894, The postero- 
lateral and the medial ones of the three bristles at about mid- 
dle of posterior side of this joint about as in C. (C,) meso- 
discus, and furnished with rather few and moderately strong, 
spine-like hairs. Pilosity of protopodite about as in C. (C.) 
montercyensis, but an irregular longitudinal row of hairs 
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occurs on lateral side. Spines of distal plates of second endo- 
podite joint rather weak on medial side and rather strong on 
lateral side of joint. There seems to be no spines at base of 
anterior end claw. 

Mandible: Masticatory joint: The next to the posterior 
pair of teeth of pars incisiva somewhat larger relatively than 
in text fig. VII, 9 of C. (C,) montereyensis. The next to the 
anterior tooth of this edge is paired, and sometimes a few of 
the paired teeth are more or less bifurcated. No rounded 
hump on anterior side of dorsal half of this joint. Epipodial 
appendage: The peg-like appendage has rather long, fine 
hairs. Endopodite : The strong ventro-distal bristles of first 
joint usually somewhat weaker than in text fig. VII, 9 of C. 
(C.) montereycnsis. The row of hairs on medial side of 
second endopodite joint made up of rather long hairs; most 
of these about as long as height of end joint. 

Maxilla : Of the four dorso-distal bristles on first joint of 
palp, the long one is furnished with hairs of moderate length. 

Fifth limb: This limb is somewhat more slender than in 
C. (C,) montcreyaisis; relative lengths of joints about same 
as in C. ( C,) montereycnsis. Bristle on first exopodite joint 
somewhat more slender than in this species ; remaining bristles 
about as in male of this species. Pectination of end claw as 
well as distal pectination of joints rather weak. 

Sixth limb : Exopodite slightly longer relatively and some- 
what more slender than in C. ( C.) montereycnsis. The middle 
one of the three bristles on anterior side of protopodite about 
as long as this side. Other bristles about as in C. ( C,) mon- 
tereyensis, $ ; end claw, however, slightly weaker, and with 
rather weak pectination. Distal pectination of joints also 
rather weak. 

Seventh limb: Relative lengths of the joints: 

Protopodite H Exopodite I. II. III. 

Exopodite somewhat more slender than in C, ( C.) monterey- 
ensis, Protopodite: Proximal bristle on anterior side un- 
usually well developed, about as long as half the height of 
exopodite joints or even slightly more. Other bristles of this 
joint slightly shorter than in C. ( C,) montereycnsis. Bristle 
on first exopodite joint has same slender type as in fifth and 
sixth limbs of male, and is about half as long as second ex- 
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opodite joint or somewhat longer. End claw slightly weaker 
than in the mentioned species. 

Chitinous support of these three limbs, on the sides of pos- 
terior part of body, characterized by the fact that some of the 
stripes frequently are distinctly broader than in C. (C.) 
montereyensis. 

Brush-shaped organ : About intermediate between that of 
C. ( C.) montereyensis and that of C. ( C.) platycopa. 

Penis: Of about same type as in C. (C.) mesodiscus, but 
discus-shaped plate somewhat different and smaller (text fig. 
XIII, 2). Outline of copulatory appendage somewhat vari- 
able, sometimes of about type shown in the mentioned figures, 
sometimes about as in figure of C. ( C.) mesodiscus. I am not 
quite sure whether there is any difference between this species 
and C. (C.) mesodiscus in chitinous skeleton just behind copu- 
latory appendage, since this .skeleton is not only extraor- 
dinarily complicated but also somewhat variable; fundamental 
type, however, the same in both species. 

Description : Female — 

Shell (text fig. XIII, 1, and PI. II, fig. 1) : Length, 0.66- 
0.69 mm.; length: height, about 1.8-1. 9:1; length: breadth, 
about 2.1 :1 : Seen from the side, of about same shape as in 
male, but, as will be seen from figures given above, somewhat 
higher relatively. Ventral margin seems to be somewhat more 
sinuated in front of middle. Seen from above, shell is widest 
at about middle, with a somewhat irregular outline, gently 
tapering towards anterior extremity, and more abruptly pos- 
teriorly. Posterior ridge forms a more or less marked pro- 
jection. In other respects of about same shape as in male. 

Second antenna : Exopodite : Somewhat shorter tlian in 
most of the remaining species of this subgenus; about 1.5 to 
2.0 times longer than anterior side of first endopodite jwnt 
and of about same type as in C. ( C.) ephippiata. 

Fifth limb: Of about same type as in C. (C.) monterey- 
ensis, 2 . 

Sixth limb: This differs from that of male mainly in the 
following respects: Bristle on posterior side of protopodite 
of about same type as corresponding bristle of female fifth 
limb. Bristle of first exopodite joint of about same type and 
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relative length as in C, (C,) montereyensis, $, but slightly 
weaker (perhaps also slightly shorter) relatively. 

Seventh limb: Differs from that of male chiefly in bristle 
of first exopodite joint, which is of about same type as in C. 
( C,) montereyensis but slightly weaker. 

Genital verruca and hind part of body of about same type as 
in C. (C,) montereyensis; however, no rows of spines were 
detected on back of posterior part of body. 

Remark : Three males and four females were examined. 

Habitat: Falkland Islands — S.A.E., Station 46, Port Louis, 
Carcnagc Creek, lat. 51® 32' S., long. 58° 7' W. (type- 
locality) ; 9.VIII.1902; depth, 1 m.; sand with Codium: Four 
males and seventeen females, all mature. 


C. (Cythereis) mesodiscus, new species 
Plate II, figs. 2 and 3; Plate IV, fig. 7; text fig. XIV. 

Description : Male — 

Shell (PI. II, figs. 2 and 3; text fig. XIV, 1): Length, 
about 0.78 mm.: length: height, about 2:1; length: breadth, 
about 2.35:1. Seen from the side: Left valve: Oblong, 
greritest height at about anterior hinge-tooth, anterior half 
distinctly larger than posterior. Anterior margin smooth. 
Dorsal margin evenly and slightly convex, sometimes almost 
straight; slopes gently posteriorly, sometimes with a slight de- 
pression just behind anterior hinge-tooth. Posterior ex- 
tremity produced below middle in a nearly rectangular, 
broadly rounded beak ; dorsal part of posterior margin slightly 
arched to almost straight, and forms with the dorsal margin a 
broadly rounded but distinct corner. Ventral margin almost 
straight to rather slightly sinuated in front of middle and 
joins the posterior without forming any corner. Edge of 
beak-like postero-ventral process smooth, or almost so; but 
just antero-ventrally to beak there are two very low and rounded 
teeth. Right valve: Differs from left mainly in the follow- 
ing respects : Anterior margin somewhat more flattened dor- 
sally (sometimes slightly more than in text fig. XIV, 1) 
which makes corner above eye somewhat more distinct. Dor- 
sal part of posterior margin distinctly sinuated, not, however, 
always so much as in text fig. XIV, 1. Dorsal margin, at 
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least in some specimens, somewhat more arched. Seen from 
above, shell is somewhat varying in shape; of about shape 
shown in PI. XIII, fig. 6f (Cythere Uabellicostata) , G. S. 
Brady. 1880; flattened at sides; sometimes middle parts of 
lateral outlines are slightly and somewhat irregularly arched, 
sometimes almost straight, and sometimes somewhat irregu- 
larly sinuated. Sculpture of surface somewhat variable. In 
the two specimens from Chubut, Puerto Madryn, the type- 
locality, it was of about the following type (PI. II, fig. 3) ; 
Ventral and posterior main ridges very slightly developed ; in 
one of these specimens the posterior was scarcely distinguish- 
able. From a point somewhat in front of muscle-spots, a low 
ridge runs slantingly forwards and downwards, and from eye 
another low ridge runs in about the same direction. Surface 
covered with numerous, rather shallow, rounded to more or 
less irregular excavations; most of these rather small, some 
of moderate size. Bottoms of most of the larger excavations 
marked by a varying number, about two to five, of small pits. 
Arrangement of excavations variable; sometimes about as in 
the mentioned figure, sometimes irregularly scattered. In 
specimen from Isla Nueva, sculpture differed from type de- 
scribed above chiefly in the following respects (PI. II, fig. 2) : 
Ventral and posterior main ridges somewhat more developed, 
especially posterior part of ventral ridge and posterior ridge 
were well developed; they were one-sided, and their slopes 
towards margin of shell were very steep. Posterior ridge 
somewhat irregular, being sinuated dorsally. From point of 
union of these two ridges, a low, spur-like ridge continued 
out on beak-like postero-ventral process of shell. Excavations 
just posterior to middle of shell arranged in rather distinct 
longitudinal rows ; excavations on dorsal half of shell perhaps 
on an average somewhat larger, and nearly all of them di- 
vided into small pits. Along anterior margin and along an- 
terior part of ventral margin of shell, there is a series of about 
twenty-five to thirty flattened, hyaline, leaf-like hairs. No 
dark fields to be detected when shell is regarded by transmitted 
light. 

First antenna: Of about same type as in C. (C.) dis- 
cophora. 
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Second antenna (text fig. XIV, 2) : Bristle on first endo- 
podite joint somewhat shorter than in C. ( C,) montereyensis. 
Distal half of second endopodite joint slightly broader, and its 
anterior wall somewhat stronger than in most species of this 
subgenus. C. ( C,) discophora and megalodiscus agree in this 
respect with normal type of the subgenus. Positions of 
bristles of this joint nearly same as in C. (C,) montereyensis. 
Of the three bristles at about middle of posterior side, the 
postero-lateral is furnished with moderately strong pectina- 



Text fig. XIV. Cythereis {Cythereis) mesodiscus, n. sp.» cT, not type. 

1. Right valve from the side. X55. 

2. Endopodite of right second antenna from the medial side. 

X355. Tierra del Fuego, Isla Nueva. 

tion; the medial bristle about half as long as the postero- 
lateral, and of about same type as this but of subequal thick- 
ness throughout its entire length. Pilosity of protopodite 
about as in C. (C.) discophora, or the irregular longitudinal 
row of hairs on lateral side is more or less reduced. Spines on 
distal plates of second endopodite joint of moderate strength 
on lateral side and weak on medial side of the joint. There 
are no spines at base of anterior end claw. 

Mandible: Masticatory joint and row of hairs on medial 
side of second endopodite joint about as in C. ( C.) discophora. 
Peg-like appendage of epipodite seems to be naked or almost 
so. In other respects this appendage agrees with normal type. 



90 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Pafem 


Maxilla, fifth, sixth, seventh limbs, chitinous support of the 
three last-mentioned limbs, and brush-shaped organ, about as 
in C, ( C,) discophora, 6 . 

Penis ^Pl. IV, fig. 7) : No spiral thickening was detected 
in wall of vas deferens. Ductus ejaculatorius has no narrow, 
tube-like, free distal part but ends with a movable discus-like 
plate, somewhat larger than in C. (C.) discophora, Copu- 
latory appendage well rounded distally and of moderate size. 

Female: Unknown — 

Remarks: The sculpture of the surface of the shell in the 
specimen taken at Isla Nueva showed, as is noted above, rather 
remarkable dififerences from that of the specimens from 
Chubut, Puerto Madryn. Do these ditlerences indicate that 
the species in its present scope is not a natural systematic 
unit? This question am, of course, not be settled at present. 
The fact that all my specimens showed perfect agreement in 
other characters, and the differences in the sculpture exhibited 
by the two specimens from Chubut, the type-locality, seem, 
however, to indicate that this question is to be answered in the 
negative. It is undoubtedly most convenient to consider these 
three specimens tentatively as members of the same species. 

All recorded specimens were closely examined. 

Habitat: Tierra del Fuego — Chubut, Puerto Madryn (type- 
locality) ; 8.XI.1895; depth, about 9 m. ; sand: Two mature 
males (S.M.E.). Isla Nueva; 7.II.1896; depth, about 15 m.: 
One mature male (S.M.E.). 


C. (Cythereis) megalodiscus, new species 
Plate II, fig, 4; Plate IV, fig. 8; text fig. XV. 

Description : Male — 

Shell : Length, about 0.76 to 0.80 mm. ; length : height, 
about 1.9-2.0:1 ; length: breadth, about 2.0-2.1 :1. Seen from 
the side : Left valve (PI. II, fig. 4) : Of about same shape as 
in C, (C.) mesodiscus. Ventral part of anterior margin and 
anterior part of ventral margin more or less distinctly crenu- 
lated. Posterior margin somewhat steeper than in the men- 
tioned species ; along its ventral part and along posterior part 
of ventral margin, there are about five to nine more or less 
strong teeth. Dorsal margin somewhat sinuated just behind 
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eye and just in front of posterior hinge-tooth. Ventral mar- 
gin almost straight. Right valve (text fig. XV, 1) : Differs 
from the left mainly in the following respects : Dorsal part of 
anterior margin slightly more flattened; dorsal part of pos- 
terior margin distinctly sinuated, not always as much, how- 
ever, as in text fig. XV, 1. Dorsal margin without or with 
but slight sinuations anteriorly and posteriorly. Ventral mar- 
gin in most cases slightly sinuated in front of middle. Seen 
from above (text fig. XV, 2, ? ) : Somewhat irregular and 
not quite con.stant in shape; outline usually slightly sinuated 
in middle, tapering gently in front, and usually somewhat 
more abruptly behind ; extremities somewhat irregular. Sculp- 
ture of surface (PI. II, fig. 4) : Seems to be rather constant; 
details of reticulation, of course, somewhat variable. Ventral 
main ridge one-sided and in most specimens fairly well de- 
veloped along greater part of ventral margin. Posterior main 



Text fig. XV. Cylhereis {Cythereis) megalodiscus, n. sp., not type. 

1. Right shell from the side, d". X60. 

2. Shell from above; anterior end above, 9 . X41. S. A. E., 

station 28. 


ridge seems, in most cases, not to be developed. Along pos- 
terior part of dorsal margin, there is usually a low to moder- 
ately high, one-sided ridge. A narrow and rather low ridge 
runs somewhat inside and nearly parallel to anterior margin. 
Surface covered with a net-work of low, narrow ridges; 
meshes of this network of moderate size and usually irregular 
in shape ; bottom of each mesh marked by a number of small, 
closely-set pits. Along anterior margin and along anterior 
half of ventral margin of shell, there are about twenty-five to 
thirty-five somewhat flattened, hyaline bristles ; along posterior 
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part of ventral margin and along posterior margin there is a 
number of bristles, most of which are narrow. No dark fields 
to be detected when shell is regarded by transmitted light. 

First antenna: Fourth joint somewhat more elongated 
than in C. (C) montereyensis, being about y, according to 
scale used in description of the subgenus. Bristle in front of 
the proximal claw of this joint sometimes about as long as in 
the mentioned species, sometimes distinctly shorter, even but 
half as long as claw. On first joint there is a longitudinal 
row of hairs both on medial and on distal side; hairs on an- 
terior side of second joint somewhat scarcer than in C. (C.) 
montereyensis ; pilosity of the two distal joints is also some- 
what less developed than in most species of this subgenus. 
Finally, it should be noted that claws of fourth joint in most 
specimens are slightly longer relatively than in most species 
of this subgenus, being slightly longer than posterior side of 
second joint. 

Second antenna: Exopodite distinctly three-jointed. En- 
dopodite : Second joint : Positions of bristles about same as 
in Plate XXXV, fig. 19, G. W. Muller, 1894. Of the three 
bristles at about middle of posterior side of joint, the postero- 
lateral and the medial are subequal and approximately of same 
type, rather finely pectinated, their tips reaching to or slightly 
beyond point of attachment of the strong postero-distal bristle 
of this joint; the antero-lateral of these three bristles, i.e., the 
sensorial bristle, has about same type as in text fig. XVI, 3 of 
C. ( C.) ephippiata, and is about one-third to one-half shorter 
than its neighbors. End joint: End claw perhaps slightly 
longer than in C. (C.) montereyensis. Of the two posterior 
(proximal) claws, the medial one has about same type and 
relative size as in most of the other species of this subgenus; 
the lateral distinctly shorter and weaker (about one-third 
shorter than the medial). Pilosity: On lateral side of pro- 
topodite there are usually scattered, exceedingly short and 
fine hairs; on medial side of this joint a longitudinal row of 
fine hairs occurs. Along postero-distal edge of second endo- 
podite joint, there are very short and fine hairs. Spines of 
distal plates of this joint apparently weak; however, I have 
not been able to establish this character with full certainty. 
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Mandible: Masticatory joint: Toothed edg’e of pars in- 
cisiva has about same type as in C. ( C,) montereyenks. No 
hump on dorsal part of this joint. The two short ventro- 
distal bristles of first endopodite joint usually somewhat 
shorter than in most of the species of this subgenus. Longi- 
tudinal row of hairs on medial side of second endopodite joint 
generally composed of rather short hairs. 

Maxilla: Of about same type as in C. (C,) discophora. 

Fifth limb: Exopodite slightly longer, when compared 
with protopodite, than in C. ( C.) montereyensis; furthermore, 
it is somewhat more slender than in this species. Bristle on 
posterior side of protopodite swollen at base and furnished 
with long, soft hairs. [In C. (C.) discophora and mesodiscus 
these hairs are somewliat longer than in most of the species 
of this subgenus, but stiff. Moreover, this bristle is not 
swollen at the base in these two species.] Bristle of first ex- 
opodite joint somewhat weaker and end claw perhaps slightly 
weaker and longer than in C, (C.) montereyensis; end claw 
nearly naked. 

Sixth limb: Exopodite somewhat longer, when compared 
with protopodite, than in C. (C,) montereyensis; differences, 
however, not great, as will be seen from the following figures : 

Protopodite Exopodite I. ^ 11. III. 

It is also slightly more slender than in this species. End claw, 
which is nearly naked, also slightly longer relatively and some- 
what more slender than in text fig. VIII, 15 of C. (C.) mon- 
tereyensis. In other respects this limb agrees with that of 
male of the mentioned species. 

Seventh limb: Of about same type as sixth limb. Relative 
lengths of joints : 

Protopodite dL Exopodite I. jj » jjj L 

The proximal of the three bristles on anterior side of proto- 
podite about as well developed as in C, (C.) discophora. 
Other bristles of this joint sometimes slightly shorter rela- 
tively than in C. ( C.) montereyensis. Exopodite : Bristle of 
first joint about as long as second joint and almost as thin as 
corresponding bristle of sixth limb of male; contrary to the 
last-mentioned bristle, it is, however, in most cases furnished 
with a coat of dense, short, and fine hairs. End claw has 
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about same type and relative length as in sixth limb, its pec- 
tination, however, somewhat better developed. 

Some of the dorsal strips of chitinous support of these 
limbs, on the sides of body, appear to be absent in most 
specimens. 

Brush-shaped organ: Of about same type as in C. (C,) 
montereyensis. 

Penis (PI. IV, fig. 8) : Of about same type as in C. (C,) 
mesodiscus; differences between penes of C. (C,) mesodiscus 
and me gala discus, however, greater than between penes of C. 
(C,) discophora and mesodiscus (compare accompanying 
figures). Especially noteworthy is difference in size of discus- 
shaped plate of ductus ejaculatorius; this plate distinctly 
larger in C. ( C.) megalodiscns than in C. ( C.) mesodiscus, a 
character for which the species has been named. No spiral 
thickening could be detected in wall of vas deferens. Ductus 
ejaculatorius has no free distal part. 

Description : Female — 

Shell : T-^ngth, about 0.79-0.88 mm. ; length : height, about 
1.7-1. 8:1 ; len^h: breadth, about 1.83-1.93:1. Of about same 
shape and structure as in male, but distinctly higher and 
broader relatively, as will be seen from figures given above. 

Second antenna: Differs from that of male mainly in the 
following respects : Exopodite as in C, (C) montereyensis, 9 . 
Of the three bristles at about middle of posterior side of 
second endopodite joint, the postero-lateral and the medial are, 
on an average, slightly longer relatively. The two posterior, 
proximal, claws of end joint are of about normal size and 
strength; or the lateral is but slightly weaker and shorter. 
Spines on distal plates of second endopodite joint weak. 

Fifth limb: Almost perfectly of same type as in C. (C.) 
montereyensis, $ , perhaps slightly longer and weaker. End 
claw almost naked and slightly longer and weaker relatively 
than in the mentioned species. 

Sixth limb : Either of about same type as in C. ( CJ mon- 
tereyensis, or exopodite slightly longer, when compared with 
protopodite, and slightly more slender. Bristle on posterior 
side of protopodite has about same type as that of fifth limb. 
End claw resembles that of male; frequently it is somewhat 
less curved tlian in C. ( C,) montereyensis; this seems also to 
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be true of end claws of fifth and seventh limbs, both in males 
and females. Bristle on first exopodite joint about half as 
long as second joint or slightly longer or shorter; in some 
cases this bristle is slightly weaker than in the mentioned 
species. Other bristles of this limb about as in C. ( C,) mon- 
tereyensis, 9 . 

Seventh limb : Of about same type as in male. 

Genital verruca and hind part of body about as in C. ( C.) 
montereycnsis. Bristle on posterior extremity of body, how- 
ever, situated on a verruciform projection of about same shape 
as in plate 18, figure 11 (Paracytheroma pedrensis), Ch. 
Juday, 1907. No spines were detected in the neighborhood of 
this bristle. 

Remark: Four mature males and three mature females 
were examined. 

Habitat: South Georgia — S.A.E., Station 25, off Grytviken, 
lat. 54° 22' S., long. 36° 27' W. ; 21.V.1902 ; depth, 24 to 52 m. ; 
grey clay with scattered algae: Two mature males, seven 
mature females, and four juvenes. S.A.E., Station 28, off 
Grytviken, lat. 54° 22' N., long. 36° 28' W. (type-locality) ; 
24.V,1902; depth, 12 to IS m.; sand and algae: Eighteen 
specimens, mature males and females, and juvenes. S.A.E. 
(no number of the station), Grytviken; 24.V.1902; depth, 1 to 
2m. : One mature male, dead when taken. 


Frequens Group nov. 

Only one of the species described in this paper, viz., C. ( C.) 
frequens, belongs to this group. Among the other species of 
this genus, C. (C,) devexa G. W. Muller, 1908, is to be as- 
signed to this group. Another probable member is C. uyville- 
thomsoni (G. S. Brady, 1880). 


C. (Cythercis) frequens new species 
Plate II. fig. 5; Plate V, fig. 1. 

Description : Male — 

Shell: Length, 0.95 to 1.02 mm.; length: height, about 1.9 
to 2 :05 :1 ; length : breadth, about 2.1 to 2.2 :1. Seen from the 
side : Left valve : Of about same shape as in C. ( C.) mcgalo- 
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discus. Following features are noteworthy : Anterior margin 
fringed with a regular series of small teeth. Sinuation of dor- 
sal margin just in front of posterior hinge-tooth very slight, 
sometimes not even distinguishable. Dorsal part of posterior 
margin nearly straight to very slightly sinuated. Ventral 
margin slightly sinuated in front of middle and slightly con- 
vex behind middle. Along posterior part of ventral margin 
and along ventral part of posterior margin, there are six to 
nine rather strong teeth. Right valve : Differs from the left 
mainly in the following respects: Hump just above eye very 
slightly, or not at all, developed ; dorsal part of posterior mar- 
gin somewhat more sinuated. Seen from below : Somewhat 
irregular in shape. Side contours usually somewhat sinuated 
at about middle ; converge gently towards the rather narrow, 
irregularly truncated anterior extremity; sub-parallel just be- 
hind middle; and converge abruptly towards the irregularly 
truncated p^osterior extremity. (See C, devexa, G. W. Muller, 
1908, PI. XVII, fig. 8.) Sculpture of surface (PI II, fig. 5; 
^ : Seems to be very constant ; details of reticulation, 

of course, somewhat variable. Ventral ridge, which has a 
narrow edge, well developed along entire ventral margin. 
Along anterior part of posterior half of dorsal margin of shell, 
there is a more or less well developed, one-sided ridge, which 
does not cover dorsal margin, when shell is regarded from the 
side. Posterior main ridge very short and of about same type 
as postero-dorsal ridge with which it forms a sub-rectangular, 
fairly sharp to somewhat rounded corner. Just inside, and 
subparallel to, posterior margin, there is a rather low and nar- 
row ridge. Along anterior margin of shell, often covering it 
when shell is regarded from the side, there is a narrow, more 
or less well developed, usually rather low ridge. Surface of 
shell characterized by closely-set angular excavations of mod- 
erate size and depth; those just outside muscle-spots somewhat 
smaller than the others. Ridges separating these excavations 
of subuniform height and breadth, narrow. Sometimes ex- 
cavations are rather shallow; their bottoms fairly smooth. 
Along anterior margin and along anterior part of ventral 
margin of shell, about twenty-five to thirty-five narrow to but 
slightly flattened, simple bristles of moderate length occur; 
along posterior half of ventral margin of shell such bristles are 
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also found. No dark fields to be detected, when shell is re- 
garded by transmitted light. 

First antenna: Relatively elongated. Relative lengths of 
joints about as follows : 

I Ji II -11 III ~ IV — V -1 

Bristle on second joint distinctly longer than posterior side of 
this joint; its point reaches to about distal boundary of fourth 
joint. Relative lengths of bristles about same as in text fig. 
VI, 5 of C. (C.) montercymsis. Claws of fourth joint dis- 
tinctly longer than posterior side of second joint. Length of 
bristle just in front of proximal claw of fourth joint rather 
variable, sometimes only about one-half as long as claw. Pilos- 
ity : On first joint there is a longitudinal row of hairs on both 
medial and on lateral sides. Hairs on anterior side of second 
joint somewhat less numerous than in C. ( C.) montereyensis. 
Hairs on fourth joint perhaps somewhat weaker than usual. 

Second antenna: Of about same type as in C. (C.) longi- 
ductus, 3 . Bristle of first endopodite joint almost as long as 
posterior side of second endopodite joint. The sensorial, 
antero-lateral, of the three bristles at about middle of posterior 
side of second endopodite joint about as in C. ( C.) monterey- 
cnsis, 9 . Spines of distal plates of second endopodite joint 
have about same strength on both sides of joint, rather weak 
to moderately strong. 

Mandible: Masticatory joint: The next to the anterior 
tooth of pars incisiva paired ; the next to the posterior pair of 
teeth distinctly larger than in C, (C.) montereyensis, and pos- 
terior pair of teeth not so deeply bifurcated as in this species. 
Dorsal half of this joint has no, or only a very small, hump on 
its anterior side. Palp slightly more slender, and its distal 
joint slightly longer than in most species of this subgenus. Of 
the eight dorso-distal bristles of second endopodite joint, the 
long, annulated one (i.e., the one situated just ventrally to 
verruciform process on which the seven others are situated) 
is relatively weak, of about same strength as the five long 
ones, and only rather slightly longer than end joint. Due to 
elongation of end joint, the long bristles of this joint are not 
quite twice as long as joint. Hairs in the row of hairs on 
medial side of second endopodite joint sometimes as short as 
in C. ( C,) montereyensis, sometimes slightly longer. 

August 24, 1928 
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Maxilla; Among the dorso-distal bristles of first joint of 
palp, the long one and one of the short sometimes are fur- 
nished with hairs of moderate length, sometimes they have 
short hairs. 

Fifth limb: E.xopodite somewhat longer, when compared 
with protopodite, and somewhat more slender than in C. ( C.) 
montcreyensis. Bristles of protopodite have about same types 
as in male of this species but are, as a rule, slightly longer 
relatively. Bristle on first exopodite joint has about same type 
as in C. ( C.) montereyensis. End claw slightly longer than in 
this species and almost naked. 

Sixth limb: Exopodite somewhat longer, when compared 
with protopodite, and somewhat more slender than in C. (C.) 
montereyensis; first exopodite joint somewhat longer than 
second exopodite joint. Bristles of protopodite about as in 
C. (C.) montereyensis. Bristle on first exopodite joint, which 
is about as strong as in C. (C.) montereyensis, 9, or but 
slightly weaker, is about half as long as second exopodite joint, 
or slightly longer. End claw somewhat longer and weaker than 
in the mentioned species and of about same type and size as 
that of fifth limb. 

Seventh limb: Just as in the two preceding limbs, exo- 
podite is somewhat longer, when compared with protopodite, 
and somewhat more slender than in C. (C.) montereyensis; 
first exopodite joint is somewhat, in most cases rather con- 
siderably, longer than second exopodite joint. Among the 
three bristles on anterior side of protopodite, the proximal is 
somewhat better developed than in C. ( C.) montereyensis, but 
still it is nearly vestigial ; the two remaining ones are about as 
in this species. Bristle on first exopodite joint usually slightly 
weaker than in C. ( C.) montereyensis, and in most specimens 
about as long as second exopodite joint. End claw is similar 
to that of sixth limb but slightly longer and furnished with 
rather weak pectination. 

Chitinous support of these three limbs, on sides of body, has 
about same type as in most of the species of this subgenus but 
usually somewhat simpler, one to a few bars being absent or 
more or less weak and irregpilar. 
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Brush-shaped organ; About intennediate in shape and 
structure between that of C. ( C.) montereyensis and that of C. 
(C.) platycopa. 

Penis (PI. V, fig. 1): Recalls strikingly this organ in 
Cythereis devexa, G. W. Muller, 1908, p. 137, fig. 1 ; as to dif- 
ferences, compare figures. Vas deferens has distally a spiral 
thickening. Ductus ejaculatorius ends in a large, peculiar, 
and very complicated appendage which is nearly as large as 
copulatory appendage (when regarded from within even 
somewhat more complicated than in accompanying figure). 
Right and left penes of about same type. 

Furca : Seems to have only two bristles ; the short and nar- 
row bristle of the other species appears to be absent. 

Description ; Female — 

Shell (PI. II, fig. 5): Length, 0.95 to 1.03 mm.; length; 
height, about 1.8 to 1.9 ;1 ; length; breadth, about 1.9 to 2.0 ;1. 
Seen from the side as well as from below, of about same shape 
as in male but somewhat higher and wider relatively. Also in 
other features shells agree in the two sexes. 

Second antenna; Of about same type as in C. (C.) longi- 
ductus, 9 . 

Fifth limb; Of about same type as in male, but bristle on 
posterior side of protopodite similar to corresponding bristle 
in C. ( C.) montereyensis, 9 . 

Sixth limb ; Of about same type as in male. Bristle on the 
posterior side of protopodite, however, of same type and size 
as corresponding bristle of fifth limb. 

Seventh limb ; Of about same type as in male. 

Genital verruca and posterior part of body about as in C. 
(C.) montereyensis. End bristle of body situated on a ver- 
ruciform process. No spines were detected on back of pos- 
terior part of body. 

Remarks; This species appears to be structurally rather 
close to Cythereis devexa, described by G. W. Muller, 1908, p. 
137, from the Antarctis, the “Gauss-station”. Differences be- 
tween the two species are to be found both in the shape and 
sculpture of the shell and in the structure of the penis. (The 
other organs are unknown in C. devexa.) The differences are, 
however, apparently fairly small. 
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It is probably also fairly closely related to C. wyville- 
thomsoni, G. S. Brady, 1880, PI. XX, fig. 4. Only the shell 
is known of this species. 

Among the specimens examined by me. some had the same 
size of shell and the same structure of appendages as the ma- 
ture ones but their external genitalia were very slightly 
developed. 

Four mature males and five mature females were examined. 

Habitat: South Georgia — S.A.E., Station 2S, off Grytviken, 
lat. 54^ 22' S., long. 36^ 27' W. ; 21.V.1902; depth, 24 to 52 m. ; 
grey clay with scattered algae: 111 specimens: 21 mature 
males; 34 juvenes (smaller than the mature specimens) ; the 
rest were either mature females or specimens of the type 
noted in the section of “remarks’*. 


Ephippiata Group nov. 

This group comprises, among the species described in this 
paper, C. ( C.) ephippiata, theeli, and recurvirostra, 

C. (Cythereis) ephippiata, new species 

Plate II, fig. 7; Plate III, fig. 3; Plate V, fig. 2; text fig. XVI. 

Cythereis sp T. Skogsberg, 1920, jj. 145. 

Description : Male — 

Shell: Length, about 0.77 to 0.81 mm.; length: height, 
about 1.85 to 1.90:1. Seen from the wside: Left valve: 
Rather elongated, highest somewhat behind middle, dorsal and 
ventral margins sub-parallel to each other. Dorsal margin 
slightly convex to nearly straight. Anterior and posterior 
parts of ventral margin almost straight, or the anterior is 
slightly sinuated ; they form together a broadly rounded, more 
or less distinct corner somewhat behind middle of valve. An- 
terior margin lacks distinct crenulation. Posterior extremity 
of valve produced somewhat below middle in a distinct, sub- 
rectangular, rounded, beak-like projection; margin of this 
beak has no distinct serrulation or spines; dorsal part of pos- 
terior margin of valve straight, or almost so, and forms with 
dorsal margin a broadly rounded corner ; ventral part of pos- 
terior margin passes into ventral margin without forming any 
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distinct corner. Right valve (text fig. XVI, 1) almost per- 
fectly of same shape as left one. Seen from below (text fig. 
XVI, 2), shell is about twice as long as wide, with subparallel 
sides in middle, its anterior extremity sub-acuminate, its pos- 
terior su1>mucronate. Sculpture of surface : Surface covered 
with closely-set, angular excavations of moderate size and depth 
(in a few specimens rather shallow), and of somewhat vary- 
ing shapes ; in {x^sterior part of shell, excavations are arranged 
in more or less distinct rows, sub-parallel to longitudinal axis 
of shell (PI. H, fig. 7; ^==9 ). Bottom of each excavation 
has about two to six small pits, bordered by ridges somewhat 
narrower and lower than those surrounding the large excava- 
tions (PI. Ill, fig. 3). At muscle-spots surface sometimes is 
slightly elevated and nearly smooth. Of the main ridges, only 
the ventral is developed; this is represented, along greater part 
of ventral margin of shell, by a low ridge (in a few specimens 
somewhat higher tlmn in the figure of female shell), and ends 
near posterior end of shell in a short, but usually rather promi- 
nent, wing-like, and rounded projection. Pores of surface 
often rather difficult to detect. Among bristles along anterior 
margin and along anterior part of ventral margin of shell, 
about thirty to forty are of moderate length, simple, and 
slightly widened and flattened ; at least some of these bristles 
have very short, fine marginal hairs. Remaining bristles along 
margin of shell rather short, simple, and narrow. When seen 
by transmitted light, shells of specimens preserved in alcohol 
have a brownish color. Just behind eye, there is a rather 
broad, dark, saddle-shaped band (about as in text fig. XVI » 
1), a character which makes the species very easy to recognize 
and from which it has been named. By reflected light shell 
has a slight pink tint, and saddle is milky white, when body 
is within shell (preserved specimens). When dried and seen 
by reflected light, shell is milky white, without any visible 
saddle. Saddle evidently caused by heavy incrustation of lime. 

First antenna: Fourth joint somewhat more elongated 
than in C, (C.) montereyensis, being about |-, according to 
scale used in description of subgenus. The long claws are in 
some cases somewhat, though very slightly, longer relatively ; 
and the two distal ones of them are somewhat weaker distally 
than in text fig. VI, 5 of the mentioned species. On lateral 
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Text fig. XVT. Cythereis {Cythereis) ephippiata^ n. sp., not type. 

1. Right valve from the side, cf. X70. 

2. Shell from below; anterior end to the right, 9 . X31. 

3. Second and third endopodite joints of right second an- 

tenna, seen from lateral side, cf*. X355. 

4. Posterior part of female body seen from the left. X355. 

S. A. E., station 46. 


side of first joint, there are a number of scattereil, short hairs. 
On medial side a rather short, irregular row of short hairs 
(almost scattered) occurs. Long hairs and pectination on 
anterior side of second joint are somewhat reduced. 

Second antenna (text fig. XVI, 3) : Slightly more slender 
than usual. Exopodite: Somewhat more elongated than 
usual and rather distinctly three-jointed. Endopodite: 
Bristle of first joint somewhat shorter than in C. (C.) mon- 
tereyensis. Second joint : Positions of bristles about same as 
in PI. XXXV, fig. 19, G. W. Muller, 1894. Of the three 
bristles at about middle of posterior side, the postero-lateral 
is furnished with a moderately strong pectination ; the antero- 
lateral characterized by unusually distinct shaft and head ; the 
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medial rather narrow, of subequal width throughout its entire 
length, naked or almost so, and about half as long as the pos- 
tero-Iateral bristle of this group. The strong postero-distal 
bristle of this joint relatively weak and almost naked. Distal 
joint: Claws relatively long, end claw being about four to 
five times longer than anterior side of joint. Pilosity: On 
medial side of protopodite, there is a relatively long longitudi- 
nal row of fine and rather short hairs, as well as a number of 
scattered hairs; on lateral side of this joint, there are rather 
numerous more or less scattered hairs of moderate length and 
some hairs arranged in an irregular, longitudinal row. Spines 
on distal plates of second endopodite joint, perhaps, somewhat 
stronger than in C. ( C.) montereyensis. 

Mandible: Masticatory joint: The next to the anterior 
tooth of pars incisiva, which is single in text fig. VII, 9 of 
C. (C,) motitereyensi^, is paired. The next to the posterior 
pair of teeth somewhat larger relatively than in the mentioned 
species. There is a rounded hump on anterior side of dorsal 
half of this joint. Second endopodite joint: The long, an- 
nulated dorso-distal bristle, i.e., the bristle which is not at- 
taches! to verruciform process, somewhat weaker and shorter 
relatively than in text fig. VII, 9 of C. (C,) montereycnsis, 
being about, or not quite, twice as long as end joint. Some- 
times the annulated, dorsal, bristle of distal joint is also a little 
shorter relatively than in C. (C,) montereyaisis. Row of 
hairs on medial side of second endopodite joint usually con- 
sists of hairs somewhat longer than in figure mentioned alcove. 

Maxilla: The long one of the four dorso-distal bristles of 
first joint of palp has hairs of moderate length. 

Fifth limb: ExotX)dite slightly longer, when compared 
with protopodite, than in C. (C.) montereycnsis; first ex- 
opodite joint slightly longer than second and third exopo- 
dite joints, which are subequal. Bristle on posterior side 
of protopodite about as long as, or somewhat longer than, 
distal joint and of about same type as in C. (C.) montercy- 
ensis, 3 ; its hairs are, however, somewhat longer. Bristle 
on first exopodite joint somewhat weaker than in the men- 
tioned species. End claw, which is almost naked, somewhat 
longer relatively, and perhaps slightly weaker than, in C. ( C.) 
montereyensis. 
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Sixth limb; Joints of about same relative lengths, and with 
about same relative lengths and types of bristles as in C. ( C,) 
glmca, $ . Posterior bristle of protopodite has hairs some- 
what longer than in most species of this subgenus. End claw 
somewhat longer than in C. (C.) monfcrcycnsis, with very 
fine pectination. On outside of protopodite, somewhat dis- 
tally to posterior bristle, there is a group of fairly long hairs. 

Seventh limb: Of about same shape as in C. (C.) mon- 
tereycnsis; exopodite, however, .somewhat more elongated 
than in this species. Bristles of protopodite, too, approxi- 
mately as in this sptcics; the two distal of the three bristles on 
anterior side of this joint, however, usually sliglitly shorter 
relatively. Bristle on first exopodite joint narrow (it resem- 
bles corresponding bristle of sixth limb in male) and about as 
long as second exopodite joint, or somewhat shorter. End 
claw somewhat longer than in C. (C.) man tereycnsis. On 
outside of protopodite, somewhat distally to ix)Sterior bristle, 
there is a group of fairly long hairs. 

Chitinous support of these three limbs, on sides of posterior 
part of body, usually somewhat stronger and of a somewhat 
simpler type than in C. ( C\) montercycnsis. 

Brush-shaped organ: About intermediate between that of 
C. ( C.) montereycnsis and that of C, ( C.) platycopa. 

Penis (PL V, fig. 2) : Right and left organs of same type. 
No spiral thickening detected in walls of vas deferens. Free 
tube of ductus ejaculatorius of moderate length; its point, 
which does not extend to point of copulatory appendage, fur- 
nished with a rather characteristic spine. Copulatory appen- 
dage rather short and pointed. 

Description : Female — 

Shell (PI. II, fig. 7 and text fig. XVI, 2) : Length, about 
0.76 to 0.80 mm.; length: height, about 1.75 to 1.80:1. Of 
about same type as in male but somewhat higher relatively; 
usually posterior part somewhat lower, when compared with 
anterior part, than in males. 

Second antenna : Exopodite : Relatively short, being only 
about one and one-half times longer than anterior side of first 
endopodite joint, or slightly longer; its proximal joint, which 
is not much wider than distal joint, not widened distally; 
proximal joint shows slight signs of articulation at about 
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middle. Endopodite : Of the three bristles at about middle of 
posterior side of second joint, the postero-lateral and the 
medial are furnished with moderately strong pectination. Just 
as in male, claws of distal joint are almost naked. 

Fifth limb: Bristle on posterior side of protopodite swollen 
at base and has long hairs proximally and short hairs dis- 
tally. Bristle on first exopodite joint, which is about half as 
long as second exopodite joint, or slightly longer, has about 
same strength as in C. (C.) montcreyensis. 

Sixth limb: Differs from that of male mainly in the fol- 
lowing respects : Bristle on posterior side of protopodite has 
about same type as corresponding bristle of fifth limb in 
female. Bristle on first exopodite joint of about same type 
and relative length as in C. ( C.) montcreyensis, $ . 

Seventh limb: Of about same type as in male; bristle of 
first exopodite joint, however, of about same type and relative 
length as in C. (C.) montcreyensis. 

As to genital verruca, furca, and posterior part of body, see 
text fig. XVI, 4. I have not been able to detect any rows of 
spines on posterior part of body. The verruca on which tenni- 
nal bristle of body is situated is less developed than in most 
species of this genus. 

Remarks : This species is identical with the form discussed 
on page 145 of my work of 1920 under the name of Cythereis 
sp. At this place the length of the male shell is erroneously 
stated to be 0.80 to 0.83 mm., instead of 0.77 to 0.81 mm. 
The lengths of the larval stages are, however, correct. This 
makes, of course, the agreement with Brooks’s law still more 
striking. 

The outlines of the larval shells show the peculiarities noted 
by G. W. Muller, 1894, p. 181. The surface of the shell in 
the two youngest stages is covered with closely-set, small, 
rounded pits, which are not arranged in distinct groups or 
“excavations,*’ according to the terminology used in the 
description given above. In the first larval stage, the sculp- 
ture exhibits a type transitional between that of the second 
larval stage and that of the mature specimen; some of the 
walls between the pits are somewhat higher than others. (Is 
this an illustration of the phylogenetic development of the 
sculpture? Cf. G. W. Muller, 1894, p. 88.) The saddle- 
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shaped structure is to be found in the first, and usually also in 
the second, larval stage ; not, however, in the third larval stage. 

Two males and two females, as well as the shells of the re- 
maining specimens, were examined. 

Habitat: Falkland Islands — S.A.E., Station 41, Berkeley 
Straits, Port Louis, lat. SI® 33' S., long. 58® 9' W. ; 23. VII. 
1902 ; depth, 2 to 4 m. ; clay and sand : One female. S.A.E., 
Station 46, Carenage Creek, Port Louis, lat. 51® 32' S., long. 
58® 7' W. ; 9.VIII.1902; depth, 1 m. ; sand with great quanti- 
ties of Codium: Fourteen mature specimens, males and 
females, and some larvae (two specimens and one valve of the 
first larval stage, four specimens and three valves of the 
second larval stage, and five specimens and two valves of the 
third larval stage). 


C. (Cythcrcis) th6cli, new species 
Plate II, fig. 6; Plate V, fig. 3; text fig. XVII. 

Description : Male — 

Shell (PI. II, fig. 6): Length, about 0.77 to 0.78 mm.; 
length: height, about 1.7:1; length: breadth, about 1.95:1. 
Seen from the side : Left valve : Of about same shape as in 
C. ( C.) ephippiata, 9 , but dorsal margin slopes somewhat 
more posteriorly, and posterior corner of valve situated some- 
what more dorsally and is somewhat more broadly rounded. 
Dorsal part of posterior margin of valve gently convex. Ven- 
tral part of anterior margin and anterior jmrt of ventral mar- 
gin of valve very finely crenulated; and on posterior process 
of valve there are four rather strong teeth. Right valve (text 
fig. XVII, 1) resembles corresponding valve in C. (C.) ephip- 
piata, 9 ; dorsal margin slopes, however, somewhat more 
posteriorly; serrulation and teeth as in left valve. Seen from 
above, the shell has about same shape as in C. (C,) monterey- 
ensis. Sculpture of surface appears to be quite constant. 
Main ventral ridge one-sided and well developed along entire 
ventral margin of shell. Just inside and about parallel to an- 
terior margin of shell, there is a low, narrow ridge. A simi- 
lar ridge extends from eye along anterior part of dorsal mar- 
gin of shell. From about middle of anterior margin of shell, 
a rather low, narrow, and smooth ridge runs to the anterior 
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of muscle-spots. Surface of shell is covered with angular to 
more or less rounded excavations of moderate depth; gen- 
erally speaking, excavations near the margin of shell are 
rather small, the others are of moderate size. Excavations 
along edge of ventral main ridge rather small and arranged in 



Text fig. XVII. Cythtreis (Cythereis) thieli, n. sp., cT, not type. 

1. Right valve from the side. X61. 

2. Part of left penis, seen from lateral side. X73. Tierra 

del Fuego, Chubut, 

a distinct row ; most of the others scattered fairly irregularly, 
some of those on posterior half of shell, however, arranged in 
groups, forming more or less distinct longitudinal rows. In 
some specimens the ribs between these longitudinal rows are 
somewhat more prominent than in PI. II, fig. 6. Hairs along 
margin of shell resemble those of C, (C.) ephippiata. No 
dark fields to be detected when shell is regarded by trans- 
mitted light (of course, with the exception of ridges). 

First antenna: Of about same type as in C. (C,) ephip- 
piata: the short, latero-distal spine of fourth joint somewhat 
smaller than usual. 

Second antenna: Of about same type as in C. (C.) ephip- 
piata. Shaft of the lateral, sensorial, one of the three bristles 
at about middle of posterior side of second endopodite joint 
somewhat shorter, when compared with distal part, than in 
text fig. XVI, 3 of this species. [This character, however, 
somewhat variable in C. (C.) ephippiafa.] Bristle of first en- 
dopodite joint somewhat weaker than in most species of this 
subgenus, and its tip reaches but a short distance beyond point 
of attachment of the three bristles noted above. 
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Mandible: Resembles that of C. (C,) ephippiata; the two 
short ones of the four ventro-distal bristles of first endo- 
podite joint somewhat shorter than in C. ( C>) montereyensis. 

Maxilla, fifth and sixth limbs about as in C. (C.) ephip- 
piata. 

Seventh limb: Differs from that of the mentioned species 
in having end claw somewliat shorter, about as long as in 
C. (C,) montereyensis, 

Chitinous support of these limbs, on sides of body, and 
brush-shaped organ as in C. ( C,) ephippiata. 

Penis (PI. V, fig. 3 and text fig. XVII, 2) : Of about same 
type as in the mentioned species. The most important differ- 
ence to be found in copulatory appendage; this is somewhat 
longer and lower in the present species: appendage of right 
penis somewhat more pointed than that left. 

Remarks : This species is structurally very close to, per- 
haps not even specifically different from, Cythere impluta, G. 
S. Brady, 1880, PI. XXVI, fig. 6. On the other hand, it is 
certainly not identical with C. impluta, G. S. Brady, 1880, PI. 
XVI, fig. 3. Even G. S. Brady hesitated to unite these two 
forms. He wrote as follows on page 77 of the mentioned 
pai>er: ‘‘The somewhat different forms figured in Plates XVI 
and XXVI, I at first supposed to belong to distinct species, but 
my impression now is that they cannot properly be separated.’' 
If, however, G. S. Brady’s (1880) figures are to be trusted at 
all, then these two forms cannot possibly belong to the same 
species. The name of impluta should he kept for the form 
represented by PI. XVI, fig. 3. 

Habitat: Tierra del Fuego, Chubut (type-locality) ; 8.XI. 
1895 ; depth, 9 m. ; sand : Two mature males and one de- 
tached valve (S.M.E.). 

C. (Cythereis) recurvirostra, new species 
Plate IV, fig. 1; Plate V, fig. 4; text fig. XVIII. 

Description : Male — 

Shell (PI. IV, fig. 1 and text fig. XVIII, 1) : Length, about 
0.95 mm.; length: height, about 1.8:1 ; length: breadth, about 
2.1 :1. Seen from the side: Left valve has about same shape 
as in C. (C,) ephippiata, $ , but its edge lacks crenulation and 
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teeth. Right valve : Also of about same shape as in the men- 
tioned species, but postero-dorsal corner somewhat more dis- 
tinct and ventral margin slightly sinuated in front of middle. 
Seen from below (text fig. XVIII, 2), shell has about same 
shape as in C, ( C.) theelL Sculpture of surface has about type 
described for C. (C.) th^cli The following features should 
be noted: There is a postero-dorsal ridge, just as in C. (C.) 
frequens. In specimen examined there was no row of excava- 
tions along ventral main ridge, and the small excavations, near 




Text fig. XVIII. Cytkereis (Cythereis) recurvirostra, n. sp., cT, type. 

1. Left valve from the side. X38. 

2. Shell from below; anterior end above. X43. 

3. Copulatory appendage of left penis from the lateral side. 

X105. S. A. E., station 59. 

margin of shell, were somewhat less distinct. Marginal 
bristles as in C. (C.) ephippiata. No dark fields to be de- 
tected when shell is regarded by transmitted light (of course, 
with the exception of ridges). 

First antenna: Of about same type as in C. (C.) ephip- 
piata, On medial side of first joint, no longitudinal row of 
hairs seems to be present. On lateral side of this joint there 
is a very irregular longitudinal row of short hairs ; hairs may, 
perhaps, better be described as scattered. 

Second antenna : Of about same type as in C. ( C.) ephip- 
piata, Bristle of first endopodite joint is about as long as in 
C. ( C.) montcreyens^is. Of the three bristles at about middle 
of posterior side of second endopodite joint, the antero-lateral, 
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sensorial one is about as in C. ( C.) theeli. Of the two proxi- 
mal, posterior, end claws of distal joint, the lateral is about as 
long as the medial, but somewhat weaker. 

Mandible, maxilla, fifth, sixth, and seventh limbs, chitinous 
support of the last three appendages, on sides of body, and 
brush-shaped organ, all resemble the corresponding organs in 
C. (C.) ephippiata. 

Penis also about same as in C. (C.) ephippiata. As to dif- 
ferences between these two species in the shapes of copulatory 
appendages, compare PI. V, fig. 4 and text fig. XVIII, 3 on 
the one hand with figures of this organ in the noted species 
on the other. 

Habitat: S.A.E., Station 59, on the Burdwood Bank, lat. 
53° 45' S., long. 61° 10' W.; 12.IX.1902; depth, 137 to 150 m.; 
mussel sand with stones : One mature male. 


Glauca Group nov. 

Out of the species described in the present paper, C. (C.) 
glauca, platycopa, and aurita presumably belong to this group. 
The assignments of these species to one group, however, is 
somewhat uncertain. 


C. (Cythereis) glauca, new species 
Plate III, figs. 2, 6 and 7; Plate VI, fig. 4; text fig. XIX. 

Description : Male — 

Shell : Length, 0.74 to 0.76 mm. ; length : height, about 
2:1 ; length: breadth, about 2.25 :1. Seen from the side : I>eft 
valve: Oblong, highest in front of middle, at about anterior 
hinge-tooth, and with anterior half distinctly larger than pos- 
terior. Lower half of anterior margin and anterior part of 
ventral margin finely crenulated. Dorsal margin evenly and 
moderately convex, slopes gently posteriorly, and has a slight 
depression just behind greatest height of valve. Posterior ex- 
tremity produced below middle in a sub-rectangular, broadly 
rounded beak; dorsal part of posterior margin, which is dis- 
tinctly concave (PI. Ill, fig. 2) or almost straight, forms with 
dorsal margin a broadly rounded, but very distinct, more or 
less gibbous corner. Ventral margin almost straight, slightly 
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sinuated in front of middle, and joins posterior without form- 
ing any corner. On posterior beak-like process and just an- 
tero-ventrally to this, margin of valve furnished with a vary- 
ing number (four to ten) of teeth, the shapes and sizes of 
which are rather variable. Right valve (text fig. XIX, 1) : 
Differs from left one mainly in the following respects : 
Slightly smaller; anterior margin slightly depressed above 
eye; dorsal margin very slightly or not at all depressed be- 
hind greatest height of valve; ventral margin slightly more 
sinuated in front of middle. Seen from below and from above 
(PI. Ill, figs. 6, 7 of female) : Widest at about or somewhat 
behind middle. Side contours are somewhat irregular, in some 
specimens even somewhat more so than in the mentioned 
figures ; converge gently towards front end and fairly abruptly 
behind; sometimes, when dorso-posterior ridge is relatively 
prominent, as in PI. Ill, fig. 6, the posterior taper is even 
quite abrupt. Anterior extremity broadly pointed, posterior 
in most cases somewhat more rounded. Sculpture of surface 
rather constant ; slight variations, however, found in the num- 
ber, shape, size, and arrangement of depressions, as well as in 
the width and height of the ridges separating depressions; 
especially the last-mentioned variations alter the appearance of 
shell. Two valves may at first sight look quite different, but 
a close examination of structural details will show that the 
general type of sculpture is about the same. Just inside and 
about parallel to margin of shell, there is a rather broad, low, 
and rounded ridge, which runs along entire anterior margin 
and extends along a longer or shorter part of dorsal margin 
(PI. Ill, fig. 6, shell seen from above). A similar, somewhat 
narrower, ridge runs from near eye steeply and slantingly 
forwards and downwards, joining the anterior ridge at about 
half the height of shell. Ventral ridge one-sided, its ventral 
slope more or less concave; usually well developed along en- 
tire ventral margin of shell, ending posteriorly in one or two 
narrow spurs, on postero-ventral l>eak of shell. From a point 
somewhat below and posterior to eye, a rather strong ridge 
runs slantingly upwards and backwards, forming, in most 
specimens, a rather regular curve ; when shell is seen from the 
side, this ridge, which has a very steep dorsal slope, covers a 
rather great part of the posterior lialf of dorsal margin of 
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Text fig. XIX. Cythereis (Cythereis) glauca, n. sp., not type. 

1. Right valve from the side, cf’. X76, 

2. Left valve from the side, 9 . X83. 

3. Chitinous support of proximal part of left second antenna 

and of the joint-like process onto which this is attached; 
seen from lateral side. The henvy strip to the left with 
a short branch near the middle belongs to the antenna; 
the rest to the joint-like process, o’. X410. 

4. Distal part of second endopodite joint of right second an- 

tenna seen from lateral side, o’. X405. 

5. Right genital verruca and furca, from lateral side, 9 . 

X475. 

6. Lower lip; the tongue-like part directed posteriorly, 9. 

X305. California, Carmel Bay. 
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shell; it ends at postero-dorsal corner of shell. At a rather 
great distance from and about parallel to posterior margin of 
shell, a similar ridge occurs ( =** posterior main ridge) ; it 
joins the last-mentioned ridge just in front of postero-dorsal 
corner of shell; in most specimens it also joins the ventral 
main ridge ; sometimes, however, its ventral half is rather low 
and irregular (text fig. XIX, 2 of female), and its connection 
with the ventral ridge can even be broken. Just inside pos- 
terior margin and inside posterior half of ventral margin of 
shell, there is a low and rather inconspicuous ridge. Greater 
part of the surface of shell is covered with rather large, deep, 
and rounded to more or less angular cavities, arranged in 
about the manner shown in the accompanying figures. Just 
below postero-dorsal ridge, there are two longitudinal rows of 
cavities, separated by a rather narrow ridge; anterior cavity 
of upper row usually much larger than the others. On ven- 
tral half of shell cavities are arranged in more or less distinct 
rows which more or less distinctly radiate from center of 
valve. At about half the height of shell, there is a usually 
rather broad longitudinal zone, running somewhat upwards 
and backwards ; this, like the ridges, is either perfectly smooth 
or marked with only a few very small cavities. Outside main 
ridges some more or less large cavities also occur (PI. Ill, fig. 
6). Bottoms of cavities either smooth or more or less rough. 
Hairs along margin about as in C. (C.) montereyensis, their 
number rather variable. Color of inner lamella of shell blue- 
greyish ; when the undissected animal is regarded by reflected 
light, it has a bluish-black color. No dark fields to be de- 
tected, when shell is regarded by transmitted light (of course, 
with the exception of ridges). 

First antenna: Of about same strength as in C, (C.) mon- 
tereyensis, but fourth joint slightly longer relatively (see de- 
scription of the subgenus). Pilosity: First joint about as in 
the mentioned species. Long hairs and the pectination along an- 
terior edge of second joint more or less reduced; in some 
specimens there are but a few long hairs near proximal boun- 
dary of joint and a short distal pectination. Furthermore, the 
row of hairs on lateral side of the two distal joints sometimes 
rather poorly developed. 


Atigust 24, 1928 
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Second antenna (text fig. XIX, 3 and 4) : Bristle on first 
endopodite joint somewhat shorter than in C. (C.) monterey- 
ensis. The medial one of the three bristles at about middle of 
posterior side of second endopodite joint has same type as the 
postero-lateral one of these bristles but is only about half as 
long or somewhat longer; both of these bristles finely pecti- 
nated. The shorter of the two anterior bristles of this joint 
furnished with a number of rather long hairs. Positions of 
these two groups of bristles about same as in PI. XXXV, fig. 
19, G. W. Muller, 1894. Along postero-distal edge of this 
joint, there is a number of very short, fine heurs. The longi- 
tudinal row of hairs on medial side of protopodite seems to be 
absent in some specimens. 

Mandible: Masticatory joint: The next to the posterior 
pair of teeth of pars incisiva about as large as the adjoining 
pairs. On anterior side of dorsal half of this joint, there is 
a rounded hump. Endopodite: First joint: The two short 
ventro-distal bristles relatively short, being only about half as 
long as in text fig. VII, 9 of C. (C.) montereyensis. The 
dorso-distal bristle of this joint relatively long; usually some- 
what longer than the longest bristles of distal joint. The 
longitudinal row of hairs on medial side of second joint seems 
to be absent at least in some specimens. 

Maxilla: The four dorso-distal bristles on first joint of 
palp almost naked. 

Fifth limb: Exopodite usually slightly longer, when com- 
pared with protopodite, than in C. ( C.) montereyensis; and in 
some cases it has not so strong walls as in this species. Bris- 
tle on posterior side of protopodite has about same type as in 
C. (C.) montereyensis, $. Bristle on the second exopodite 
joint distinctly weaker. End claw almost naked. 

Sixth limb : Exopodite somewhat longer relatively than in 
C. (C.J montereyensis; relative lengths of joints about as 
follows : 

Protopodite A Exopodite I. ll. ^ HI. A 

Of the three bristles on anterior side of protopodite, the two 
distal ones are somewhat shorter than in C. (C.) monterey- 
ensis; the one at about middle about as long as this side. 
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Other bristles of this limb about as in male of the mentioned 
species. End claw almost naked. 

Seventh limb: Exopodite usually slightly longer, when 
compared with protopodite, and perhaps slightly more slender 
than in C. (C.) montereyensis. Protopodite: The proximal 
bristle on anterior side somewhat better developed than in the 
mentioned species, but still almost vestigial ; the middle one of 
the three bristles on this side usually somewhat shorter than 
this side; the bristle at knee also in most cases somewhat 
shorter than in C. (C.) montereyensis. Bristle on posterior 
side of this joint about as long as in the mentioned species or 
but slightly shorter. Exopodite: Bristle of first joint has 
about same type as corresponding bristle in C. ( C.) monterey- 
ensis, and is about as long as distal height of this joint, or 
slightly longer or shorter. End claw sometimes about as 
strong as in C. ( C.) montereyensis, sometimes slightly weaker. 

Brush-shaped organ: Has about same type as in C. (C.) 
montereyensis, but is slightly broader and more rounded dis- 
tally than in figure 18 of this species. 

Penis (PI. VI, fig. 4) : Vas deferens has spiral thickening. 
Ductus ejaculatorius has a rather short, free tube. Copulatory 
appendage rather short, of about same type on both penes. 

Description : Female — 

Shell (text fig. XIX, 2 and PI. Ill, figs. 2, 6, 7) : Length, 
0.64 to 0.72 mm., thus somewhat smaller than the male; 
length: height, about 1.80 to 1.86:1; length: breadth, about 
2.3:1. Of about same type as that of male, but somewhat 
higher relatively. Sometimes serrulation of anterior margin 
of shell is so weak that it is almost indistinguishable. 

Second antenna: The medial and postero-lateral ones of 
the three bristles at about middle of posterior side of second 
endopodite joint are about the same as in male. The shorter 
of the two bristles on anterior side of this joint nearly naked. 
Positions of these two groups of bristles and pilosity about 
same as in male. 

Mandible: Resembles that of male; or the dorso-distal 
bristle of first endopodite joint is somewhat shorter, some- 
times even of about same relative length as in text fig. VII, 9 
of C. ( C.) montereyensis. 
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Fifth limb : Bristle on posterior side of protopodite and the 
one on first exopodite joint are of about same types as in 
C. ( C.) montereyensis, 9 . 

Sixth limb; Bristle on posterior side of protopodite has 
about same type and size as corresponding bristle of fifth limb. 
Bristle of first exopodite joint about as in female of C. ( C.) 
montereyensis. 

Seventh limb: Bristle on first exopodite joint of about 
same type and relative lengfth as in C. ( C.) montereyensis, or 
slightly shorter. 

Genital verruca: Somewhat irregular in shape, with a de- 
cided sinuation postero-ventrally (text fig. XIX, 5). 

Transverse rows of spines on back of posterior part of body 
rather weak and irregular, sometimes even absent 

Remarks : All organs were closely examined in two mature 
males and three mature females. Of the remaining specimens 
the shells alone were measured and examined. 

Habitat: California: Pacific Grove, just outside Hopkins 
Marine Station; in tide-pool, on calcareous algae; 17.XI.1920: 
One juvenis, 0.59 mm. long. Carmel Bay (type locality) : 
Tide-pool, on holdfasts of algae; 23.XI.1920: Ohe mature 
male, three mature females, and three juvenes (two of these 
juvenes were 0.58 mm. long; the third measured 0.43 mm.). 
Tide-pool, on roots of eelgrass; 20.1.1921: Two mature 
males, four mature females, and two juvenes (length of ju- 
venes, 0.56 and 0.45 mm.). All specimens living, when taken. 
The females in sample from January 20th measured 0.70 to 
0.72 mm.; longest female in sample of November 23d meas- 
ured only 0.69 mm. All samples taken by the author. 


C. (Cythereis) platycopa, new species 
Plate VI, fig. 7; text fig. XX. 

Description : Male — 

Shell (text fig. XX, 1) : Length, about 0.67 mm.; length: 
height, about 1.95:1. Seen from the side: Left valve has 
about same shape as in C. ( C.) paciHca, but dorsal margin is 
not quite so evenly convex, and upper part of posterior mar- 
gin is slightly sinuated. Postero-ventral beak of right valve 
has almost the same shape as in C. ( C.) paciUca. Seen from 
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Text fig. XX. Cythereis (Cythereis) platycopa, n. sp., cf, type. 

1. Left valve from the side. X85. 

2. Endopodite of left second antenna, from the lateral side. 

X440. 

3. Brush-shaped organ. X1170. California, Pacific Grove. 

below, shell has about same shape as in the mentioned species. 
Sculpture of surface was, unfortunately, partly destroyed in 
the recorded specimen; however, it appears to be almost per- 
fectly of the characteristic type of C. (C.) paciiica. When 
shell is seen from the side, postero-dorsal ridge touches dorsal 
margin. (This great similarity shows that, even in this genus 
with its elaborate sculpture of the shell, it is impossible to de 
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termine a species by its shell alone.) Hairs of margin about 
as in C. ^ C.) pacifica. 

First antenna: Fourth joint somewhat more elongated 
than in C. (C.) montereyensis, being about according to 
scale used in the subgeneric description. Claw of third joint 
slightly weaker than in most of the other species of the sub- 
genus, and its tip reaches to about the point of attachment of 
the next claw. Bristle in front of the proximal claw of fourth 
joint rather short, being about one-third shorter than this 
claw. The short latero-distal spine of this joint somewhat 
smaller than in fig. 5 oi C. ( C.) montereyensis. I was unable 
to detect any longitudinal rows of hairs on first joint 
(absent ?). 

Second antenna (text fig. XX, 2) : .Left antenna — Pos- 
terior bristle of first endopodite joint almost as long as pos- 
terior side of second endopodite joint. Second endopodite 
joint : Does not grow narrower distally, as in all the remain- 
ing species of this subgenus examined by me ; on the contrary, 
it is somewhat broader distally than proximally. The part of 
anterior margin, which is distal to the two bristles, is strongly 
but evenly convex. The group of three bristles on posterior 
side of this joint is situated somewhat proximally to middle; 
its postero-lateral bristle has a moderately strong pectination; 
its antero-lateral, sensorial, bristle is rather strikingly larger 
than usual ; its medial bristle has about same size and shape as 
the antero-lateral one but is pointed distally, with thick walls, 
and furnished with short, fine hairs; the antero-lateral and 
medial bristles are about half as long as the postero-lateral 
bristle of this group. The postero-distal bristles of this joint 
are slightly more proximal than in most species of this sub- 
genus. The longitudinal row of hairs on medial side of pro- 
topodite seems to be absent; and the distal hairs of second 
endopodite joint seem to be finer than in C. (C.) monterey- 
ensis. Right antenna — Differs from left one in having second 
endopodite joint distinctly less broadened distally; it is almost 
as narrow as in most species of this subgenus (proporticm be- 
tween the proximal and distal widths about 25 :21). 

Mandible: Masticatory joint: The next to the posterior 
pair of teeth of pars incisiva very small. There is a rounded 
hump on anterior side of dorsal part of this joint. 
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Maxilla: The long one of the four dorso-distal bristles of 
first joint of palp has short hairs or is almost naked. 

Fifth limb : Relative lengths of joints, as well as strength 
of limb, about same as in C. (C.) moniereyensis. Relative 
lengths and types of bristles about same as in male. Bristle on 
posterior side of protopodite seems, however, to be somewhat 
longer; and bristle on first exopodite joint perhaps slightly 
weaker. End claw almost naked. Distal pectination of joints 
very weak, or not developed at all. 

Sixth limb : Relative lengths of joints, as well as stretch 
of limb, about same as in C. (C.) montereymsis. Bristles 
about as in C. (C.) montercyensisi, S . The middle one on 
anterior side of protopodite, however, about as long as this 
side. Bristle of first exopodite joint about two-thirds to 
three-fourths as long as second exopodite joint. End claw 
almost naked. Distal pectination on joints rather weak. 

Sevehth limb: First exopodite joint slightly more elon- 
gated than in C. (C.) montcreyensis. Bristles of protopodite 
about as in C. (C.) glauca. Bristle on first exopodite joint 
about as long as corresponding bristle in C. (C.) monterey- 
ensis but distinctly weaker. Distal pectination of joints some- 
what weaker than in the mentioned species. 

Brush-shaped organ (text fig. XX, 3) : Differs from that 
of C. (C.) moniereyensis in the following respects: Some- 
what shorter relatively with distal part broader and somewhat 
more rounded, and with distal bristles somewhat more num- 
erous (about fifty to sixty) and somewhat longer relatively. 

Penis (PI. VI, fig. 7) : Vas deferens has spiral tliickening. 
Ductus ejaculatorius has a rather short, free tube. Copulatory 
appendage has same type in both penes; it is rather long and 
narrow ; and its distal part is somewhat widened and rounded. 

Remarks: The alcohol used to preserve the only recorded 
specimen of this species was, unfortunately, slightly acid, and 
softened the shell. Thus I became unable to give a certain and 
detailed description of the sculpture of the shell, and even my 
description and figure of the outline of the shell must be re- 
garded as somewhat uncertain. The peculiar and interesting 
type of the second antenna and the fact that the other organs 
were in a good condition, allowing a detailed description, 
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overcame my hesitation to include this si>ecies in the present 
treatise. 

Habitat: California; Pacific Grove (type locality); depth, 
about 10 ni.; 15.XII.1920: One mature male. 


C. (Cythereis) aurita» new species 
Plate VI, figs. 5 and 6; text fig, XXL 

Description : Male — 

Shell : Length, 0.83 to 0.85 mm. : length : height, about 
1,70 to 1.75:1; length: breadth, about 2:1. Seen from the 
side; I^ft valve: Sub-rectangular, highe.st in front of mid- 
dle, at about anterior hinge-tooth, and with anterior half 
somewhat larger than posterior. Dorsal .margin evenly and 
gently convex; sometimes of about same shape as in text fig. 
XXI, 2 of female, sometimes slightly more, sometimes slightly 
less convex than in this figure; slopes gently posteriorly and 
joins anterior and posterior margins with broadly and well 
rounded corners. Anterior margin of valve has about fifteen 
(twelve to sixteen) more or less powerful, short spines; in 
some (old ?) specimens, these spines were more or less worn 
out. Posterior extremity of valve produced, somewhat below 
middle, in a rather prominent but broadly, in some specimens 
somewhat irregularly, rounded beak-like process, which is fur- 
nished with a somewhat varying number of more or less 
strong spines of different sizes (about as in accompanying 
figures) ; the part of posterior margin, which is dorsal to this 
beak, gently sinuated to almost straight. Anterior half of 
ventral margin almost straight, posterior half gently convex. 
Right valve (text fig. XXI, 1) : Rather strikingly lower than 
the left. Dorsal part of posterior margin somewhat more 
sinuated than in left valve. Same is true in the case of an- 
terior half of ventral margin; the latter is sometimes, as in 
text fig. XXI, 1, marked off from anterior margin by a slightly 
developed corner. Seen from above and from below (text 
figs. XXI, 3 and 4), shell is oblong and has an irregular, 
somewhat rounded, hexagonal shape; with sub-parallel sides, 
which are rather deeply notched in middle and converge sinu- 
ously and rather abruptly towards the obliquely truncated ex- 
tremities. Sculpture of surface very characteristic and ap- 




Text fig. XXL Cythereis (Cythereis) aurita, n. sp., not type. 

1. Right valve from the side, cT. X77. 

2. Left valve from the side, 9 . X81. 

3. Shell from above; anterior end above, d^. X68. 

4. Shell from below; anterior end above, cT. X68. 

5. Two distal joints of endopodite of left second antenna, 

from medial side, cf. X375. California, Pacific Grove. 
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parently rather constant ; at any rate it showed but slight vari- 
ations in specimens examined. Generally speaking, the only 
variations established were rather slight differences in shapes 
and heights of ridges (main ridges, as well as ridges separat- 
ing depressions) ; sometimes two depressions were united, the 
dividing ridge being absent; or an additional depression was 
more or less well developed. As a rule, the sculpture was of 
about the type shown in text fig. XXI,' 1. Although figures 
are not shaded, they presumably give a fairly clear idea of 
sculpture ; it should be kept in mind that the narrow ridges in 
these figures, i.e., generally speaking, the vertical ones, are 
more or less low; the broad, horizontal, on the other hand, 
are more or less high. Along and about parallel to anterior 
margin of shell, two rather narrow ridges are found, one 
fairly low close by margin, and one high and sharply marked 
at some distance inside the other ; these ridges are united by a 
few (three or four), usually low ridges; the outer one of them 
is continued by a low ridge along ventral margin; the inner 
one sometimes joins main ventral ridge. Close by dorsal mar- 
gin of shell, there is a rather marked ridge, which on left 
valve continues almost along entire margin, on right valve 
only along its anterior half. Ventral main ridge high, rather 
narrow, and connected with posterior main ridge. Posterior 
main ridge runs at a distance from posterior margin of shell 
somewhat greater than average distance between ventral ridge 
and ventral margin of shell. Ventral and posterior main 
ridges of about same type, and they form together almost an 
arc; from this arc one to three spur-like, rather low ridges 
issue to posterior beak-like process of shell. At about postero- 
dorsal comer of shell, posterior ridge is connected with a 
somewhat ear-shaped, irregular ridge (from which character 
the species has been named) ; this ridge surrounds a rather 
deep depression and, when shell is seen from the side, often 
covers margin of shell. From a point somewhat below eye, a 
narrow and high ridge runs in a more or less irregular curve 
upwards and backwards, and joins the ear-shaped postero- 
dorsal ridge; in the low right valve, this ridge partly covers 
dorsal margin of valve, when the latter is seen from the side ; 
not so, however, in the case of left valve. The part of the 
surface inside the main ridges is covered with rather large 
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and very deep depressions of irregular shapes, arranged more 
or less distinctly in a few longitudinal rows and divided by 
rather narrow and in most cases very marked ridges. The 
lot^itudinal of these separating ridges are about as high as 
main ridges; most of the vertical ones are frequently some- 
what, though rather slightly, lower; heights of vertical walls, 
however, somewhat variable. Pores of surface about as in 
C. (C.) montereyensis ; it is to be noticed that the small, ir- 
regularly scattered rings of text fig. XXI, 4 represent pores, 
and those arranged in rows along anterior part of margin 
represent spines. Hairs along anterior margin and along an- 
terior part of ventral margin of shell are about of the same 
number as, or slightly more numerous than, in C. ( C.) mon- 
tereyensis; furthermore, they may be somewhat narrower and 
longer than in this species. Hairs along margin of posterior 
beak-like process of shell somewhat fewer than in the species 
mentioned, and, as in the case of those along anterior margin 
of shell, somewhat narrower. The part of the shell inside 
inner line looks yellowish-brown (due to color of inner 
lamella) ; outside this line valves are more or less milky white. 

First antenna: Fourth joint somewhat more elongated 
than in C. (C.) montereyensis, being about -j, according to 
scale used in description of the subgenus. Long claws are 
somewhat, though rather slightly, longer relatively than in 
most species of this subgenus. Bristle in front of the proximal 
claw of fourth joint relatively short, being about one-third to 
one-half shorter than the mentioned claw. Short antero-dis- 
tal spine of this joint very small, being only about half the 
size of this claw in fig. 5 of C. ( C.) montereyensis. The two 
long distal claws, perhaps, not so strong distally as in this 
figure. Pilositj' : On lateral side of first joint there is a longi- 
tudinal row of hairs similar to that in C. (C.) montereyensis. 
On medial side of this joint, however, such a row seems 
always to be absent Long hairs on anterior side of second 
joint somewhat reduced in number. 

Second antenna (text fig. XXI, 5) : Second endopodite 
joint somewhat more slender and also somewhat longer rela- 
tively than in C. (C.) montereyensis. Relative lengths of 
joints about as follows: 

Protopodite ^ Endopodite I. 1 II. III. 2 
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.The medial one of the three bristles at about middle of pos- 
terior side of second endopodite joint somewhat irregularly 
lanceolate, somewhat more than half the length of the postero- 
lateral bristle of this group, has thick walls, and is furnished 
with fine, short hairs ; the postero-lateral of these bristles has 
a moderately strong pectination; the antero-lateral bristle is 
somewhat longer than usual. Position of this group and of 
that on anterior side of this joint about the same as in PI. 35, 
fig. 19, G. W. Muller, 1894. Claws of end joint somewhat 
longer than usual; the antero-distal one of them about four 
times as long as anterior side of end joint; the proximo- 
lateral one slightly shorter than the proximo-medial one. On 
both medial and lateral sides of protopodite, there is a longi- 
tudinal row of fine, rather short hairs. 

Mandible: Masticatory joint: The next to the posterior 
pair of teeth of pars incisiva small. There is a rounded hump 
on anterior side of dorsal half of this joint. Ventro-distal 
bristle of second protopodite joint often furnished with but 
short hairs. Row of hairs on medial side of second endopo- 
dite joint seems sometimes to be represented only by a num- 
ber of hairs of moderate length near distal boundary of joint. 

Maxilla : The long one of the four dorso-distal bristles on 
first joint of palp is almost naked. 

Fifth limb: Relative lengtlis of joints somewhat variable 
but usually about as follows : 

Protopodite ii. Exopodite I. -1 II. ^ III. ^ 

First exopodite joint thus somewhat longer relatively than in 
C. (C.) montereyensis. Exopodite also somewhat more slen- 
der than in this species. Bristle on posterior side of protopo- 
dite about as long as in C. ( C.) montereyensis, S , but non- 
annulated and naked or almost so. Other bristles about as in 
C. (C.) montereyensis. End claw perhaps slightly weaker. 
Distal pectination of joints relatively weak. 

Sixth limb: Relative lengths of joints about as follows 
(according to scale used in fifth limb) : 

Protopodite ^ Exopodite I. II. HI. -L 

Id 11*5 0«d 0«d 

First exopodite joint thus somewhat longer relatively than in 
C. (C.) montereyensis. Moreover, exopodite slightly more 
slender than in this species. The middle one of the three 
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bristles on anterior side of protopodite about as long as this 
side; the other bristles, including that of first exopodite joint, 
about as in female of C, (C.) montereyensis. End claw 
weakly pectinated, almost naked. 

Seventh limb: Relative lengths of joints about as follows 
(according to scale used in the two preceding limbs) : 

Protopodite ^ Exopodite I. II. III. 

Thus first exopodite joint distinctly longer relatively than in 
C. (C,) montereyensis. Exopodite slightly more slender than 
in this species. The long bristles of protopodite usually about 
as in C. (C.) glauca; bristle of first exopodite joint about as 
in C, (C,) montereyensis. End claw is slightly weaker than 
in the last-mentioned species. The same is also true in the 
case of the two preceding limbs ; differences, however, so small 
that they hardly can be reproduced in a figure on the scale 
used in this paper. 

Brush-shaped organ: About intermediate between that of 
C. ( C.) montereyensis and that of C. ( C,) platycopa. Distal 
bristles distinctly longer than stem. No hairs appear to be 
present. 

Penis (PI. VI, figs. 5, 6) : Vas deferens seems to have no 
spiral thickening; at any rate, I was not able to detect it. 
Ductus ejaculatorius has a rather short, free tube, the distal 
part of which is narrow. Copulatory appendage has nearly 
the same type in both penes; it is somewhat pointed distally 
and has a notch at about middle of ventral side. 

Lips : Cross-strip of the A-shaped chitinous support above 
upper lip seems sometimes to be absent. Unpaired appendage 
of lower lip is, at least in some cases, somewhat irregular. 

Description : Female — 

Shell: Length, 0.74 to 0.83 mm. ; length: height, about 1.6 
to 1.7:1; length: breadth, about 1.9:1. Of about same type 
as in male (text fig. XXI, 2). 

Second antenna: Second endopodite joint: The medial 
and postero-lateral ones of the three bristles of posterior side 
of joint are similar in structure, with rather fine pectination; 
the antero-lateral of these bristles perhaps slightly shorter than 
in male. Position of this group of bristles and that of group 
on anterior side of this joint about the same as in male. 
Pilosity also resembles that of male. 
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Fifth limb : Bristle on posterior side of protopodite about 
as in C. ( C.) montereyensis, 9 . 

Sixth limb : Differs from that of male in having posterior 
bristle on protopodite of about same t)rpe as that of the cor- 
responding bristle on fifth limb in C. ( C.) montereyensis. 

Seventh limb: About as in male. 

Genital verruca and hind part of body about as in C. ( C.) 
montereyensis. 

Remarks: Two males and three females were examined. 
The shells of all the recorded specimens were measured and 
examined. 

Habitat: California: Pacific Grove, just outside Hopkins 
Marine Station (type-locality) : In tide-pool, on calcareous 
alga; 17.XI.1920: One empty shell. On holdfasts of Macro- 
cystis; depth, 2 m. ; 23.XI.1920: Two males (one of which 
was dead, when taken), six mature females (living), and one 
empty shell. On holdfasts of Macrocystis ; 28.1.1921 : Eight 
specimens (two of which were dead when taken). Q)llected 
by the author. 


Subgenus Pseudocythereis, new subgenus 

Description : 

Shell: With the same characteristics as in the subgenus 
Cythereis. The bristles along the anterior margin and along 
the anterior part of the ventral margin are narrow and either 
simple or bifurcate. 

First antenna: Six-jointed, the fourth joint of the sub- 
genus Cythereis being divided into two distinct joints. The 
number and positions of the bristles are the same as in the 
mentioned subgenus. The relative lengths of the bristles are 
somewhat variable. The bristle of the third joint is relatively 
long ; its tip reaches rather far beyond the point of attachment 
of the claw of the fourth joint. The pilosity is about the same 
as in the subgenus Cythereis. 

Second antenna: Of somewhat varying types. With the 
same number of joints and with the same bristles as in the 
subgenus Cythereis. The exopodite is well developed in the 
males; three-jointed. The end claws of the endopodite are 
relatively long ; the distal one of them is longer than half the 
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length of the second endopodite joint. The chitinous support 
of the proximal part of the protopodite of about the same type 
as in the subgenus Cythereis. 

Mandible ; Of about the same shape as in Cytheretta rubra 
(PI. XXXIX, figs. 17 and 18, G. W. Muller, 1894), but with 
the same bristles as in the subgenus Cythereis. Masticatory 
joint: The toothed edge of the pars incisiva has a moderate 
width. Of its teeth, the anterior one is simple, smooth, tri- 
angular, and somewhat larger than the others. The five fol- 
lowing ones are bifurcate; their two points of slightly dif- 
ferent sizes; they decrease somewhat in size the more pos- 
teriorly they are situated. Behind these teeth there are two 
rather short, bristle-like appendages. Between teeth nos. 
1 and 2, one or two rather fine and short bristles are to be 
found; and a similar, but somewhat shorter, bristle occurs 
between teeth nos. 2 and 3. The bristle on the anterior side 
of this joint has about the same type and relative length as in 
the subgenus Cythereis. The palp is four-jointed. Its two 
distal joints are subequal, the distal one being somewhat 
longer relatively than in the subgenus Cythereis. The second 
endopodite joint varies somewhat in shape. In C. (Pseudo- 
cythereis) spinifcra it has about the same narrow shape as in 
the figure noted above ■,ixiC.( P.) falcata it has a shape about 
intermediate between that of the mentioned species and that of 
the subgenus Cythereis [C. (C.) montereyensis, text fig. VII, 
9]. Second protopodite joint : The two bristles of about the 
same types and relative lengths as in the subgenus Cythereis. 
The epipodial appendage has five bristles of about the same 
types and relative lengths (see the descriptions of the species) 
as in fig. 17 of Cytheretta rubra referred to above; all these 
bristles have fine and rather long hairs. Endopodite: First 
joint: The dorso-distal bristle seems usually to be somewhat 
longer relatively than in the subgenus Cythereis, being about 
as long as the second endopodite joint. The four ventro- 
distal bristles have about the same types and relative lengths 
as in the figure of Cytheretta rubra, referred to above; the 
two shorter ones with some long hairs. Second joint: The 
two ventral bristles are of about the same types and relative 
lengths as in the subgenus Cythereis, but situated near the dis- 
tal boundary of the joint. Of the eight dorso-distal bristles. 



128 


CALIFORNIA ACADBUF OF SCIENCES 


[Oc. Pam«« 


five are of the same long and narrow type as the correspond- 
ing bristles in the subgenus Cythereis and have about the same 
relative length as in this subgenus. Of these five bristles, four 
are non-annulated and naked or furnished with exceedingly 
fine and short hairs: the remaining one is annulated and has 
fine, short hairs. Of the three remaining ones of these eight 
bristles, two are rather short (about as long as the distal joint 
or somewhat shorter), non-annulated or almost so, and fur- 
nished with short, fine hairs. One, situated somewhat ven- 
trally and medially to the others, is rather slightly longer than 
the distal joint, non-annulated, and furnished with a number 
of long hairs. (This last bristle evidently corresponds to the 
long, annulated dorso-distal bristle of this joint in the sub- 
genus Cythereis.) Distal joint: With four bristles. One of 
these is about twice as long as the distal joint and has about 
the same type as the long ventro-distal bristle of the preced- 
ing joint. The other three are rather weak, non-annulated, 
and about as long as or somewhat longer than this joint. One 
of them has long hairs, the other is naked or almost so. 
Pilosity: Of about the same type as in the subgenus Cy- 
thereis. Second endopodite joint: The hairs in the row of 
hairs on the medial side are moderate in length. Dorsally to 
this row another longitudinal row of moderately long hairs 
occurs. Along the lateral side of the distal joint, there is a 
longitudinal row of rather long hairs, and similar hairs also 
occur medio-distally. 

Maxilla : The epipodial appendage has about the same type 
and the same number (sixteen) of marginal bristles as in the 
subgenus Cythereis. The endites and the endopodite about as 
in Cytheretta rubra (PI. 39, fig. 11, G. W. Muller, 1894). 
Each of the three endites has seven bristles of moderate length 
and strength ; the average length and strength about the same 
as in the case of the second and third endites of C. ( Cythereis) 
montereyensis (text fig. VII, 13 of this species). First en- 
dite: Just as in the subgenus Cythereis, one bristle is some- 
what longer than the others and situated somewhat proximally 
to these; five are rather narrow and but slightly widened 
basally ; one is rather thick at the base. All these bristles are 
non-annulated or almost so; some are naked or almost so; 
some have fine and more or less long hairs. Second endite: 
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Five of the bristles are rather narrow and but slightly 
widened at the base; two are characterized by thick bases. 
Third endite: One or two have thick bases; the others are 
narrow with slightly widened bases. The bristles of the 
second and third endites of about the same types as those of 
the first endite; non-annulated or almost so; some naked or 
almost so; some furnished with fine, more or less long hairs. 
Palp: First joint: This has four more or less distinctly an- 
nulated dorso-distal bristles; the longest one of these is about 
as long as the dorsal side of this joint; the three others of 
somewhat different lengths, about half as long as the long^est. 
The longest has fairly long hairs; similar hairs also occur on 
one or two of the short ones. Disto-Iaterally on this joint 
there are two bristles. These have about the same types and 
sizes as the corresponding bristles in the subgenus Cythereis 
and are situated on a small, scale-like process. Distal joint: 
Length slightly variable. With three rather weak distal 
bristles of somewhat different lengths in the various species; 
these bristles have hairs of moderate length or are almost 
naked. Pilosity : Near the dorsal margin of the first joint of 
the palp, there is a longitudinal row of rather long hairs. 
Hairs also occur (at least sometimes) on the second and third 
endites. 

Fifth limb: Of about the same shape and with the same 
bristles as in the subgenus Cythereis. Of the two bristles at 
about the middle of the anterior side of the protopodite, the 
short one is situated somewhat proximally to the other. There 
is no complicated chitinous support at the knee (such as is to 
be found in the subgenus Cythereis). 

Sixth and seventh limbs: Of about the same types and 
with the same bristles as in the subgenus Cythereis. There is 
no complicated chitinous support at the knee. The armament 
of the end claw and of the second exopodite joint sometimes 
of rather aberrant types (spinifera). 

Brush-shaped organ: Of about the same type as in the 
subgenus Cythereis. 

Penis: The main type about the same as in the subgenus 
Cythereis. For the same reasons as in the mentioned sub- 
genus, it may be convenient to postpone a detailed description 
of this organ. 


August 24, 1928 
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The furca of the male has the same bristles as in the sub- 
genus Cythereis. The size of the verruca varies. 

The larger part of the chitinous skeleton has a yellowish 
color ; frequently a light yellowish color. 

Remarks: Although the two members of the subgenus 
agree in some fairly important respects, they show so many 
differences that I am very doubtful as to their assignment to 
the same subgenus. Some of the similarities, e.g., the number 
of joints in the first antenna and the absence of the compli- 
cated chitinous supports at the knees of the fifth, sixth, and 
seventh limbs, presumably are primitive. The assignment of 
C. (P.) falcata to this subgenus should be regarded as 
tentative. 

The type of this subgenus is C. ( P.) spinifera. 


C. (Pseudocythereis) spinifera, new species 
Plate II, fig. 8; Plate V, fig. S; text fig. XXII. 

Description : Male — 

Shell (PI. II, fig. 8): Length, about 1.05 to 1.06 mm.; 
length: height, about 1.9:1; length: breadth, about 1.97:1. 
Seen from the side : Left valve : Dorsal and ventral margins 
almost straight and sub-parallel to each other; the dorsal has 
a slight hump just above eye and is marked off from posterior 
margin by a distinct but rounded corner. Anterior margpn 
lacks teeth and crenulation. Posterior margin and posterior 
part of ventral margin well rounded, forming almost an arc; 
without teeth or crenulation. Right valve (text fig. XXII, 
1): Differs from left mainly in the following respects: 
Somewhat lower; upper part of anterior margin somewhat 
more flattened, slightly sinuated; no distinct hump above eye; 
and postero-dorsal corner of valve somewhat less distinct. 
Seen from above (text fig. XXII, 2), shell is ovate, broadest 
at about middle, its posterior extremity somewhat more 
broadly rounded than anterior, and its side-contours fairly 
evenly curved. Surface covered with numerous closely-set, 
polygonal excavations of various shapes, of moderate size, 
subequal, and of moderate depth; some excavations arranged 
in rows more or less distinctly parallel to margin of shell. 
Bottom of each excavation marked by a number of small. 
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Text fig. XXII. Cylhereis (Pseudocytkereis) spinifera, n, sp., cf*. 3-5, From 
type specimen. 

1. Right valve from the side. X33. 

2. Right valve from above. X35. 

3. Left first antenna from the medial side. X220. 

4. Left second antenna from the medial side. X220. 

5. Left seventh limb from the medial side. X 145. S. A. E. . 

station 24. 
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more or less rounded pits. Along anterior margin and along 
anterior part of ventral margin, there are about forty to fifty 
narrow, simple bristles of moderate length. Along posterior 
margin of shell, there is a number of similar bristles. When 
shell is regarded by transmitted light no dark fields are to be 
detected. 

First antenna (text fig. XXII, 3) ; Of moderate strength 
and length, rather slender, most of the joints with rather thin 
walls ; second and third joints, however, have walls of moder- 
ate thickness. Relative leng^s of joints about as follows : 


I. 


14 

IT 


II. — 

JO 


III. 4- 


IV. -f V. f VI. ^ 


Bristle of second joint of about same t 3 T)e as in the subgenus 
Cythereis, distinctly annulated, its tip reaching somewhat be- 
yond tip of antenna. Bristle of third joint moderate in 
strength, its length subequal to total length of anterior sides 
of the two distal joints. Of the three antero-distal bristles of 
fourth joint, one is rather strong, about as long as total 
length of the three distal joints, and slightly curved ; the two 
others of moderate strength, subequal, and somewhat longer 
than the first. Three of the four bristles of fifth joint of about 
same types and lengths as the three bristles of fourth joint; 
the middle, claw-like one of them, just as the corresponding 
bristle of fourth joint, situated on a short, verruciform pro- 
cess; the remaining one of these four bristles is lateral and 
very weak and short, its length being subequal to the proximal 
width of the distal joint, and it points in about the same di- 
rection as the other bristles of this joint. Of the four bristles 
of the distal joint, the anterior is moderate in strength and 
about as long as total length of the three distal joints ; one is 
a little shorter and stronger than the anterior. The two re- 
maining ones are united at base (just as in the subgenus Cy- 
thereis); one of them has about the same length and strength 
as (or is slightly weaker than) the anterior of these four 
bristles ; the other is narrowly claviform, sensorial, and 
usually somewhat more than half as long as its neighbor. All 
bristles of the four distal joints non-annulated and naked. 
Pilosity : On lateral side of first joint, there are two rows of 
rather short hairs running slantingly upwards and forwards, 
from a point somewhat dorso-distally to proximo-ventral cor- 



No. 15] 


SKOCSBBRG— MARINE OSTRACODS, PART U 


133 


ner of joint, to a point near middle of dorsal side. On medial 
side of this joint, at about middle of joint, there is a crescent- 
like row of hairs of different lengths. Second joint : Antero- 
proximally, there is a group of rather long hairs ; along distal 
half of anterior side, a dense, rather short, and fine pectination 
occurs. Third joint; Pectination along medio-distal edge 
well developed. Fourth and fifth joints: Along entire an- 
terior sides of these two joints, somewhat laterally, a dense, 
short, and rather fine pectination. On lateral side of end joint, 
a longitudinal row of fine hairs occurs; this is more spaced 
than pectination of the two preceding joints. 

Second antenna (text fig. XXII, 4) : Of moderate size, 
slender, walls of joints rather thin. Relative lengfths of joints 
about as follows : 

Protopodite Endopodite I. i- H- 4? HI- 4 

13 3 lo 

Exopodite rather slender and somewhat longer than endopo- 
dite; second and third joints either subequal, or the third is 
slightly longer; both of them somewhat shorter than first 
joint. Endopodite; Posterior bristle of first joint about as 
long as or slightly shorter than posterior side of second joint, 
annulated, and furnished with very short hairs. Second joint; 
The two bristles on anterior side are naked and situated some- 
what distally to middle of this joint ; one of them about twice 
as long as the other ; the shorter extends to about distal boun- 
dary of this joint. The group of three bristles on posterior 
side of this joint situated just opposite or slightly distally to 
the two bristles on anterior side. Of these three bristles, the 
postero-lateral is of moderate strength and about half as long 
as anterior side of this joint or slightly longer. The medial 
one is somewhat weaker than and somewhat more than half 
as long as the postero-lateral. The antero-lateral bristle is 
about as long as or slightly longer than the medial ; its proxi- 
mal half is narrow, its distal half lanceolate. Of the two pos- 
tero-distal bristles of this joint, one is about as long as and 
somewhat stronger than the medial of the three last mentioned 
bristles; the other rather weak and only about half as long. 
Distal joint: Distal claw moderate in strength and about half 
as long as anterior side of first and second endopodite joints. 
The two other end claws are of somewhat different lengths; 
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the shorter, lateral, one of them is somewhat longer than half 
the posterior side of second endopodite joint. All bristles of 
the two distal joints are non-annulated ; those on anterior side 
of second endopodite joint and the sensorial one of the group 
of three bristles on posterior side of this joint are naked ; the 
others are very finely pectinated. Pilosity : Proximo-ventrally 
on protopodite, there is a number of hairs. On medial side of 
protopodite, a longitudinal row of rather long and strong 
spines (number of spines somewhat variable) and a number 
of scattered small spines and fine hairs occur. Dorso-distally 
on this joint, there is a group of rather short hairs. Pilosity 
of exopodite and of endopodite about the same as in the sub- 
genus Cythereis. Of the two distal plates of second endopo- 
dite joint, the medial one is furnished with pectination of 
moderate strength ; the lateral one with very fine pectination. 

Mandible : Masticatory joint : Between teeth nos. 1 and 2 
on toothed edge of pars incisiva, only one bristle was detected. 
Epipodial appendage : Posterior bristle somewhat longer rela- 
tively than in Cytheretta rubra (G. W. Muller, 1894, PI. 
XXXIX, fig. 17). The dorso-distal bristle of the first endo- 
podite joint with a moderate number of long hairs. The two 
short dorso-distal bristles of second endopodite joint about 
half as long as distal joint. Pilosity: At distal end of the 
longitudinal row of hairs on medial side of second endopodite 
joint, there is a number (about seven) of rather long spines, 
which sometimes are rather weak. 

Maxilla : Length of distal joint and of its bristles about the 
same as in Cytheretta rubra (G. W. Muller, 1894, PI. 
XXXIX, fig. li). 

Fifth limb: Of about same type and relative size as in 
Cytheretta rubra (G. W. Muller, 1894, PI. XXXIX, fig. 9) ; 
the two distal joints subequal, and first exopodite joint some- 
what longer than the second. Protopodite: Bristles on an- 
terior side (including those at the knee) of about same types 
and relative lengths as in C. (Cythereis) montereyensis or 
slightly longer; the next to the proximal bristle somewhat 
stronger than the others; bristles at the knee of subequal 
thickness. Bristle on posterior side of this joint about as long 
as or somewhat longer than distal joint, swollen at base, and 
furnished with long hairs. Exopodite: Bristle of first joint 
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about as long as or slightly shorter than second joint, rather 
weak, slightly annulated, and furnished with short, fine hairs, 
almost naked. End claw naked or almost so and has about 
the same length, strength, and shape as in the figure men- 
tioned above. Pilosity: Of about same type as in C, (Cy- 
thereis) montereyensis; ventral side of exopodite almost 
naked. 

Sixth limb : Differs from fifth limb mainly in the following 
respects : Somewhat larger, and first exopodite joint about as 
long as total length of the two distal joints. Protopodite: 
Bristles about of same types and relative lengths as in the men- 
tioned species. (Of course, there is only one bristle at the 
knee.) Bristle on posterior side of this joint, however, rather 
narrow and sometimes furnished with short hairs. Exopo- 
dite: Bristle on first joint sometimes somewhat, though but 
slightly, longer relatively. End claw as weak as that on fifth 
limb but somewhat longer, being about as long as total length 
of the two distal joints. Pilosity: On posterior side of pro- 
topodite near the bristle, there is a small group of rather long 
hairs. 

Seventh limb (text fig. XXII, 5) : Somewhat more elon- 
gated than sixth limb (ratio between lengths of exopodites 
of sixth and seventh limbs, about 7 :10). First exopodite joint 
distinctly longer than total length of the two distal joints 
(about 3:2) ; the two distal joints subequal. Protopodite: Of 
the three bristles on anterior side, the proximal is almost ves- 
tigial ; tip of the middle one reaches to about distal boundary 
of joint; and the distal one (at the knee) is about half as long 
as the middle one. Bristle on posterior side of this joint about 
as long as, or somewhat shorter than, the middle of the bristles 
on anterior side of joint. The three well-develoj>ed bristles 
are rather weak, annulated, and furnished with short, fine 
hairs. Exopodite : Bristle on first joint about as long- as, or 
somewhat longer than, second joint, rather weak or of mod- 
erate strength, non-annulated, and furnished with short, fine 
hairs. End claw fairly powerful, somewhat longer than total 
length of the two distal joints, and armed with a number of 
spines which increase in size and strength the more distally 
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they are situated. Proximal spines are fine, the four or five 
distal ones are strong. Distances between distal spines rather 
great, subequal to lengths of spines; proximal spines closely- 
set ; distal spine situated two to four times its own length from 
tip of claw. Pilosity : Protopodite seems to be naked except 
for a fine disto-lateral pectination. Exopodite : Along ventral 
side of first joint, there are four fields of short, fine hairs, 
proximally to which a group of rather long hairs occurs. Dis- 
tally this joint is pectinated; pectination well developed on 
lateral side of joint, weak on medial side. The second joint 
has, ventrally, fine, short hairs; medio-distally, a fine pectina- 
tion; and latero-distally, a series of spines, some of which 
(about four to five) are strong. Distal joint has a field of 
fine, short hairs on ventral side and is pectinated distally ; pec- 
tination well developed on lateral side of joint, weak on medial 
side. 

Brush-shaped organ: Somewhat wider than in C. (Cy~ 
thereis) montereyensis. The distal bristles about as long as 
stem. No row of hairs seems to be present. 

Penis : Both organs are of about type shown in PI. V, fig. 
5. Vas deferens has spiral thickening. Ductus ejaculatorius 
short and points downwards. Horn-like part is long and ex- 
tends along entire ventral side of body of penis. Copulatory 
appendage has an irregularly and narrowly rounded postero- 
ventral process; anterior part of copulatory appendage of 
moderate length and height, and narrowly rounded distally. 

Furca : The two long bristles are subequal ; verruca, rather 
small. 

Female : Unknown — 

Remark : Three specimens were examined. 

Habitat: South Georgia— S.A.E., Station 22, off May Bay, 
lat. 54“ 17' S., long. 36“ 28' W.; 14.V.1902; depth, 75 m.; clay 
with scattered algae; temperature at bottom -fl.5“ C: One 
mature male. S.A.E., Station 24, off Grytviken, lat. 54“ 22' S., 
long. 36“ 27' W. (type-locality); 20.V.1902; depth, 95m.; 
clay: Two mature males (only chitinous parts left). On 
slides in the National Museum, Stockholm. 
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C. (Pseudocythereis) falcata, new species 
Plate V, fig. 6; text fig. XXIII. 

Description : Male — 

Shell: Length, about 0.76 mm.; lengfth: height, about 
1.73 :1. Seen from the side : Left valve (text fig. XXIII :1) : 
Subtriangular, with greatest height situated somewhat in front 
of middle, at about anterior hinge-tooth. Anterior and pos- 
terior margins without teeth or crenulation; posterior ex- 
tremity of valve rather narrowly and evenly rounded. Dorsal 
margin of valve gently arched, sloping rather steeply pos- 
teriorly ; with a broadly rounded hump above eye and marked 
off from posterior margin by a broadly rounded comer. Ven- 
tral margin of valve almost straight, its posterior part forms 
with ventral part of posterior margin almost an arc. (Right 
valve broken in the only recorded specimen.) Sculpture of 
surface : Surface covered with closely-set, shallow, and angu- 
lar excavations of moderate size; it seems not to have any 
strongly prominent (main) ridges. It is to be noted, how- 
ever, that the greater part of the surface of the shell of the 
only specimen of this species examined was corroded; my 
description of the sculpture thus must be received with some 
reservation. Along anterior margin and along the anterior 
part of ventral margin of shell, there is a number of bifurcate 
bristles of moderate length or rather short. Along posterior 
margin of shell a few simple, narrow bristles occur, some of 
them moderate in length or rather short, some rather long. 
When shell is regarded by transmitted light, no dark fields are 
to be detected. 

First antenna (text fig. XXIII, 2) : Of moderate length 
and strength; second and third joints with rather strong walls. 
Relative lengths of the three proximal joints about the same as 
in C. (Cythereis) montereyensis; the fourth joint somewhat 
smaller than the third, its anterior side being about as long as 
or slightly longer than anterior side of third joint, its posterior 
side only about a third of the length of third joint; fifth joint 
strikingly narrower than its predecessor, its anterior and pos- 
terior sides subequal, about as long as or slightly shorter than 
anterior side of fourth joint; the distal joint about half as 
wide as its predecessor, of subequal width throughout its en- 
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Text fig. XXIII. 


Cythereis (Pseudocytkereis) fakata, n. sp., o', type. 

1. Left valve from the side. X47. 

2. Right first antenna from the lateral side. X230. 

3. Wt second antenna from the lateral side. X290. 

4. S Md 6 The left fifth, sixth, and seventh limbs from the 

lateral side. X1S5. S. A. E. station 28. 
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tire length, and about as long as total length of fourth and 
fifth joints. Bristle of second joint has same type as the cor- 
responding bristle in the subgenus Cythercis and is about as 
long as or slightly longer than total length of the four distal 
joints. Bristle of third joint of moderate strength and about 
as long as posterior side of second joint. Fourth joint: Of 
the three antero-distal bristles, the middle one is rather power- 
ful, about as long as or somewhat longer than posterior sides 
of the three distal joints, and almost straight; the two others 
of moderate strength, subequal, and somewhat longer than 
claw. Fifth joint: Of the four bristles, three are of about 
the same type and lengfths as bristles on fourth joint; the re- 
maining one, corresponding to the short latero-distal spine in 
the subgenus Cythereis, is weak and about as long as distal 
joint. Claw and anterior narrow bristle situated on a rather 
short, verruciform process. Distal joint : Of the four bristles, 
two are of moderate strength and about as long as posterior 
sides of the three distal joints. The two remaining ones are 
(just as in the subgenus Cythereis) united at the base and 
both of them are narrow ; one is about as long as, or slightly 
longer than, the first two of these four bristles; the other is 
claviform (sensorial) and about one-third shorter than its 
neighbors. All bristles of the four distal joints are non- 
annulated : the claw-like ones are very finely pectinated, the 
others naked or almost so. Pilosity: On lateral side of first 
joint only a few hairs are to be found. On medial side of this 
joint a pilosity of about same type as in C. (Pseudocythereis) 
spinifera occurs. Medio-distal pectination of third joint 
almost absent. Pilosity of the three distal joints somewhat 
weaker than in C. (Pseudocythereis) spinifera. 

Second antenna (text fig. XXIII, 3) : Of moderate length 
and rather strong. Relative lengths of joints about as follows : 

Protopodite ^ Endopodite I. A n. m. 4 

Exopodite rather slender and somewhat longer than endo- 
podite; its distal joint relatively long; twice or almost twice 
as long as the middle joint, which is somewhat shorter than 
proximal joint. Endopodite: Posterior bristle of first joint 
relatively strong, about as long as anterior sides of the two 
distal joints, non-annulated or almost so, and furnished with 



140 


CALlFORmA ACADEMY OF SCIENCES 


[Oc. Papbks 


fine, short hairs. Second joint: Of the two bristles on the 
anterior side, the longer is somewhat longer than anterior side 
of this joint; the remaining one somewhat more than half this 
length; both naked or almost so, and they are situated some- 
what distally to middle of joint. The group of three bristles 
on posterior side of this joint is situated somewhat distally to 
the two bristles on anterior side. The postero-lateral and the 
medial ones of them are about as long as, or somewhat longer 
than, posterior side of this joint and of moderate strength. 
The postero-lateral is somewhat curved, the medial is almost 
straight ; both naked or almost so. The antero-lateral of these 
three bristles is narrowly claviform and somewhat more than 
half as long as its two neighbors. Of the two postero-distal 
bristles of this joint, one is rather powerful, about as long as 
or slightly shorter than the medial of the three bristles just 
described, and furnished with fine pectination ; the other bristle 
moderate in strength, about half as long as its neighbor or 
slightly more, and naked or almost so. Distal joint: The two 
proximal claws about as long as the powerful postero-lateral 
bristle of the second joint; the medial one of them about as 
strong as, or slightly stronger than, the last-mentioned bristle, 
the lateral one moderate in strength. End claw has about 
same type and size as the medial one of the two proximal 
bristles of this joint. All claws of distal joint naked or 
almost so. Pilosity about the same as in C. ( Cythereis) tnon- 
tereyensis. Hairs on second endopodite joint rather long. 
Distal pectination of this joint is fine on both sides of limb. 
It is to be noted that the distal plates of this joint are not 
developed. 

Mandible: Masticatory joint: Between teeth nos. 1 and 2 
on toothed edge of pars incisiva, there are two bristles. Epi- 
podial appendage and dorso-distal bristle of first endopodite 
joint abc^t as in C. (P.) spinifera. Second endopodite joint: 
The two short dorso-distal bristles about as long as distal 
joint. There are no spines on this joint. 

Maxilla: Distal joint rather short, almost square; its 
bristles of somewhat different lengths, the longest about thrice 
as long as joint, the shortest about twice as long as joint. 

Fifth limb (text fig. XXIII, 4) : Exopodite somewhat 
shorter, when compared with protopcxiite, than in C. (Pseudo- 
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cythereis) spinifera; just as in this species, walls of joints are 
rather thin. Protopodite : T 3 rpes and relative lei^^hs of 
bristles on anterior side about as in C. ( Cythereis) monterey- 
ensis, the proximal one, however, somewhat shorter relatively. 
Bristle on posterior side of this joint about as long as distal 
joint, rather broad and furnished with long hairs. Exopodite : 
Bristle on first joint not quite so long as second joint, of mod- 
erate strength, non-annulated, and furnish^ with short, fine 
hairs, almost naked. End claw moderate in strength, about as 
long as first exopodite joint, evenly curved, and naked or 
almost so. Pilosity about same as in the subgenus Cythereis. 
Distal pectination of joints exceedingly fine. On ventral side 
of first exopodite joint, there is one or two small groups of 
hairs of moderate lengfth. Ventral sides of the two distal 
joints seem to be naked. 

Sixth limb (text fig. XXIII, 5) : Differs from fifth limb 
mainly in the following respects: Somewhat larger. Proto- 
podite: Proximal bristle on anterior side short, only about 
half as long as corresponding bristle of fifth limb. (Of course, 
there is only one bristle at the knee.) Exopodite: Bristle of 
first joint almost naked and somewhat lor^er, being about as 
long as or slightly longer than second joint. Long hairs on 
posterior side of protopodite somewhat fewer. 

Seventh limb (text fig. XXIII, 6) : This differs from the 
sixth mainly in the following respects : First exopodite joint 
somewhat longer relatively, being about as long as total length 
of the two distal joints. Bristle on posterior side of proto- 
podite narrow, annulated, furnished with fine, short hairs, and 
probably rather long (broken in the only specimen recorded). 
Bristle on first exopodite joint has fine, short hairs. End claw 
narrow, gently curved, finely pectinated, and about as long as 
total length of first and second exopodite joints. All joints 
furnished distally with pectination of moderate strengfth. Ven- 
tral side of exopodite naked or almost so; no long hairs to be 
found on protopodite. 

Brush-shaped organ: Has about same type as in C. (Pseu- 
docythereis) spinifera. 

Penis : Right and left organs of about the type shown in 
PI. V, fig. 6. Vas deferens has spiral thickening. Ductus 
ejaculatorius sickle-shaped (a character from which this 
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species has been named ) ; its point directed upwards and for- 
wards. Copulatory appendage rather large and fairly broadly 
triangular; its anterior extremity narrowly rounded; its pos- 
tero-ventral process narrow and well pointed. 

Furca: Verruca relatively large (about as long as postero- 
ventral process of copulatory appendage of penis), somewhat 
irregularly conical, and has a narrowly rounded point. Dis- 
tally it has two bristles, one of which is somewhat shorter than 
the other. The short, third bristle located at about the middle 
of anterior side of verruca. 

Female : Unknown — 

Habitat: South Georgia — S.A.E., Station 28 (type-locality), 
lat. 54“ 22' S., long. 36“ 28' W. ; 24.V.1902; depth, 12 to 15 
m. ; sand and algae : One mature male. 
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Rlaib I. 


Kg. 1. Cythereia (ProcytherBis) torguaia, n. sp., 0 , not type. Tiem dd Puc^o, 
Cape Valentyn. X62. 

Kg. 2. Cythereis (PtocythereU) iganderssoni, n. sp., 9, not type. Tierra dd 
Puego, Cape Valentyn. X69. 

Pig. 3. Cythereis (Proeythereis) robusta, n. sp., 9 , -type. S. A. E., station 28. 
X70. 

Fig. 4. Cythereis (Proeythereis) raditUa, n. sp., 9 , not type. Tierra dd Puego, 
BoijaBay. X77, 

Fig. 5. Cythereis (Proeythereis) poUta, n. sp., &, type. Tiena dd Puego, no 
definite locality. X91, 

Fig. 6. Cythereis (Cythereis) Ueniata, n, sp., 9 , not type. S. A. E., station 46. 
X117. 

Fig. 7. Cythereis (Cythereis) teeniata, n. sp. var. deliciosa n. var., 9, type. 
Tierra dd Puego, Puerto Harris. X87. 

Fig. 8. Cythereis (Cythereis) longiduetus, n. sp., <f, not type. S. A. E., station 
25. X83. 


IFta. 6 drawn by Mr. G. Lajevallj the temaisiag figs, are photosrapha retoudied by Mr. 
LiljevaU.] 
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Pi w k U. 

1. Cyllicr(‘i.\ (Cytliercis) (h\(()f)ln)r(i, u. sp., 9, not S. A. IC. station 

4(). 

2. L'ythrrcis {Cyth(’rn\) nn'\o(h\\(us, n. sp.. , ii<ti typr. 'I'u'na drl I^'nc_i:o, 

Isla NiR'Na. 

Cyfhrrcis iC'ythcrrn) jut’sodiu us, n. sp.. , not l\p<’ Ticiia di-l I'licito, 
(.'Imlmt, PiuTto Ma'lryn. ,\S7. 

I'i^. 4. C'ythi'h'is U'yfhrrris) uu’^aloih'u u\, n --p . \ nt»t t\pn. S. A. !‘^ . ta- 

tioii 25. >'.9(1. 

J'l^^ 5. i'ythrrci.s iC'ylin'rn.s) frcc/ucns, n sp.. f,' . not l\p(. S .\. 19. --laiK'n 25. 
X97. 

Ftyn 9. Cytiwrcis (Cytlirms) thnii, n. sp.. not t\|>». Tirrra drl I'nryo. 
(-'IiuhiU. > S5. 

I'lif. 7. Cytlicrri.s i ('ythcrcis) cphi f^fuitlu , n. ^j>., . latt t\pr. S .\ 19. station 

4(). X94. 

Fi^. S. Cytiirrris [ P. sc u<1(it yt firms) ,spiuifcra, n. sp., 9 i\j)c S .\. 1*] , station 

24. X(>7. 

!f’i).rs. 1, 7 l>v Mi. (i. lain \. ill, tin irTii.mMiii.' tii.;- an ])li(>n)j'r.t|»hs nttiiahid 1)\ 

Mr. lalicx.-ill j 
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Plate 111. 

Fig. 1. Cythereis {Cythcreis) pacifica, n. sj)., qT , not type. Slightly too elongated. 
California, Carmel Bay. XI 27. 

Fig. 2. Cythereis (Cythereis) glauca, n. .sp., 9, not type. Calihirnia, Carmel 
Bay. Xllh. 

Fig. vS, Cythereis (Cythereis) ephippiata, n. s])., 9, pot type. Sculpture of the 
surface of the shell, somewhat behind the middle. S. A. E., station 
46. X30(). 

Fig. 4. Cythereis (Cythereis) niotttereyensis, n. s]j., 9, not type. Upper lip 
seen from in front; dorsal side up. California, Carmel Bay. X4(K). 

Fig. 5. Cythereis (Cythereis) montereyensis, n. sp., 9 , not t\ pe. Upper lip seen 
from the left side; dorsal side up; line at the bottom indit'ates dorsal 
edge of lowet* lip. California, (^armel Bay. X4(H). 

Fig. 6. Cythereis (Cythereis) glauca, n. sj^., 9 , not type. Shell set'll from aliove. 
Anterior end up. California, Carmel Bay. X94. 

Fig. 7. Cythereis (Cythereis) glattea, n. sp., 9, not type. Shell from below. 
Anterior end up. California, Carmel Bay. X94. 

Fig. 8. Cythereis (Cythereis) montereyensis, n. sp., 9, not tyj>e. l\^stero- 
ventral portion of the left valve. C^alifornia, Carmel Bay. X230. 


(All drawin^fs made by tht* authf»r.| 
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Pi ATI* IV. 

Fij 4 . 1. Cyt/tcreis {Cythcrcis) rn un irosfra, ti. sp., o'\ t>pe. slu*ll from tho 

Nolo the solvago along the iiostoro-vonlral margin. S. A. K., 
station XS2. 

Fig. 2. Cythcrcis iProrythrrcLs) iorquala, n. ty\n\ Ponis. Tiorra dol T'lifgo, 
Puerto Condor. Xl40. 

J'ig. 3. Cythrreis [Pro< ylht rcis) radin, n. sp., typo. Loft j»onis from ontsidi* 
Ticrrti dol Fiu'go, Borja Bay. X22(). 

Fig. 4. Cythercis (I^rocythcreis) polita, n. sj)., typo. Riglit ponis from oiitsidr. 
Ti(Tra dol Fuogo, no dofinito looality. X24(). 

Fig. .S. C'ylhereis (Cylhereis) tirnuiUi, n. sp., not lyf)o. Loft ]»onis from oiil'^id(.-. 
S, A. IL. station 46, F'alkland Islands. X220. * 

Fig. 6. i'ylhercis {Cythereis) loni^iduitus, n. sp., not typo. Ponis. S. A. IL. 
station 25, S. (loorgia, X205. 

Fig. 7. Cytlifreis [Cythereis) mesodisi us, n. sp.. not tyjio. Pt'iiis. d'iorra d(“l 
Fuogo, Islo Nuova. X2()0. 

Fig, S. Cythcreis {Cylhereis) nie^(iiodis( us, n. sp., not typts Pi'ins. S. A. IC.. 
station 25, S. (joorgia. X25(). 

1 drawn 1)\ Mr. (V. Liljc vall. 'J ho roniaimtiK hKS. an- jitu iti »),rrai)}iN nf whuh " 

wvtx- rotouohod hy Mi. Liljovall. the f>thors by tho author.! 
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Plate 

Fig. 1. Cythereis {Cythereis) Jrequcns, n. sp., not l^'pc. Riglit juTiis from out- 
side, S. A. E., station 25, vS. Ge^)rgia. Xl45. 

Fig. 2. Cythereis (Cythereis) ephippiata, n. sp., not type. Left penis fn>in med- 
ial sid(‘. S. A. E., station 46, Falkland Islands. XLSO. 

Fig. 3. Cythereis (Cythereis) theeli, n. sp., not type. Right penis fnjm oulsidi*. 
Tierra del Fiiego, Chubut. XI 70. 

Fig. 4. Cythereis (Cythereis) rerurvirostra, n. sp., typ(‘. Perns. S. A, E., sta- 
tion 50. XI 60. 

Fig. 5. Cythereis iPseudocythereis) spinifera, n. sp.. tyjH'. Penis. S. A. E., 
station 24, vS. (leorgia. X130. 

Fig, 6. Cythereis i Pseudorythereis) fatcata, n. sp , t\]>e. Penis. S. .\. IC., 
station 28, S. Cieorgia. X280. 

lAll fis-s. arc phofopraphs, of which fi^s. 1-S were n t<»iiche(] hy Mr. ti. Lihi vall, li^. hy 

the author.] 
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Plate VI 

Fig. 1. Cythereis (Cythereis) monlereyensis, n. s})., ty])c. Penis. Carmel Ha\', 
California. X143. 

Fig. 2. Cythereis {Cythereis) monlereyensis, n. sp., JVnis of spevimen ()..S2 mm. 
long. Paeifie drove, California. X 143. 

Fig, 3. Cythereis {Cythereis) pacifica, n. sp., not lypt‘. P(‘nis. l^aeifa- (irove, 
C'alifomia. X143. 

Fig. 4. Cythereis {Cythereis) ^lauca, n. sp., type. Penis. C'annel Bay, C'ali- 
fomia. X143. 

Fig. 5. Cythereis {Cythereis) aurita, n. sp., not type. Left iKni-? seen from llii' 
inner side. Pacific Grove, California. X143. 

Fig. 6. Cythereis {Cythereis) aurita, n. sp., not tyjie. Right penis seen from the 
ont.side. Pacific Grove, California. X143. 

Fig. 7. Cythereis {Cythereis) platycopa, n. .sp., type. Penis, erectetl. Pacific 
Grove, California. X143. 


lAll fi^s. art* photographs retouched by the author. 
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To the memory of 
JOHN VAN DENBURGH 
a srood friend and 

my companion on many trips a-field 



PREFACE 


In its general character, the present work follows the plan of 
“The Reptiles of Western North America,” by the late John Van 
Denburgh, published in 1922. It includes descriptions of the 
amphibians of the same geographical area, and thus completes 
the review of the herpetology of the western portion of our 
continent. 

The illustrations as in the earlier volumes have been made from 
original photographs from living amphibians. 

The untimely death of Dr. John Van Denburgh prevented his 
finishing this work, as he had planned, and therefore the author, 
his co-worker for many years, has brought it to completion. 

As in “The Reptiles of Western North America,” this study is 
based primarily on the collection of the California Academy of 
Sciences. Additional material was obtained from Stanford Uni- 
versity Museum, the Museum of Vertebrate Zoology of the Uni- 
versity of California, and the Provincial Museum, Victoria, British 
Columbia, in charge of Professor J. 0. Snyder, Dr. Joseph Grin- 
nell, and Mr. G. A. Hardy, respectively, to whom I am indebted 
for the use of collections and records. My thanks are extended 
to the following staff members of the California Academy of 
Sciences: Dr. Barton Warren Evermann, Director of the Museum, 
who made possible the publication of this volume; Dr. G. Dallas 
Hanna, Curator, Department of Invertebrate Paleontology, for 
assistance in photography; Mr. H. S. Swarth, Curator, and Miss 
Mary E. McLellan, Assistant Curator, Department of Ornithology 
and Mammalogy, for criticism of the manuscript; and Mr. Ignatius 
McGuire, Assistant Librarian. Thanks are due also to Mr. L. M. 
Klauber of the San Diego Zoological Society for help in many 
ways. 

The Author 


San Francisco, California. 
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THE AMPHIBIANS OF 
WESTERN NORTH AMERICA 


INTRODUCTION 

The amphibians form a group of vertebrates often popularly 
confused with the reptiles. The superficial resemblance between 
salamanders and lizards may be very great, yet such real differ- 
ences exist between amphibians and reptiles that zoologists re- 
gard them as belonging to distinct classes, groups as different as 
mammals, birds and fishes. As Dr. Gadow says: “A Bird is known 
by its feathers, a Beast by its hairs, a Fish by its fins, but there is 
no such obvious feature which characterises the Amphibia and the 
Reptiles. In fact they are neither fish, flesh nor fowl.” 

Most amphibians lay their eggs in water, and the young, for a 
time, breathe by means of gills. After a metamorphosis, during 
which the gills and other larval characteristics disappear, the young 
assume the form and structure of the adults and leave the water 
to spend a greater or less portion of their lives on land. Reptiles 
never lay their eggs in water, and their young are hatched or born 
with the form and structure of their parents. The skin of our 
amphibians often is moist or slimy, and is not covered with scales. 
Many embryological and anatomical differences between amphi- 
bians and reptiles exist but need not be stated here. 

Synop.sis of Classes 

a. — Anal opening longitudinal or round; skin smooth or warty, 
without scales; no claws.* (Frogs, toads, salamanders, newts, 
waterdogs, tadpoles, etc.) Amphibia. — p. 21 

a'. — Anal opening tranverse or round; skin furnished with scales 
(varying from large plates to minute granules); or, if skin 
smooth, tail and claws present and jaws wdthout teeth. 
(Turtles, lizards, snakes, etc.) Reptilia. 

The amphibians of western North America are not very numerous. 
They represent two orders, the tailed amphibians or Caudata, and 


*Tips of digittt aometimea horny. 
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the tailless amphibians or Salientia. The former includes the 
salamanders and newts or waterdogs, while to the latter belong the 
toads, tree-toads, frogs, etc. In the following pages, there are 
admitted to the fauna of the area under consideration 46 species 
and subspecies of amphibians, belonging to 15 genera, eight fam- 
ilies, and two orders. Of these 22 are salamanders, and 24 are 
frogs, toads, etc. 

The following lists show, in a general way, the known distribu- 
tion of the various species and subspecies. 
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Amphibians of Alaska: 

1. Tritunis torosus 

2. Batrachoseps attenuatus caudatus 

3. Bufo boreas boreas 

4. Rana cantabrigensis 

Amphibians of British Columbia: 

1. Triturus torosus 

2. Ambystoma macrodactylum 

3. Ambystoma decorticatum 

4. Ambystoma paroticum 

5. Dicamptodon ensatus 

6. Plethodon intermedius 

7. Aneides ferreus (insular) 

8. Bufo boreas boreas 

9. Hyla regilla 

1 0. Rana pretiosa 

11. Rana aurora aurora 

12. Rana cantabrigensis 

Amphibians of Washington: 

1. Triturus torosus 

2. Ambystoma maciodactyluin 

3. Ambystoma tigrinuni 

4. Ambystoma paroticum 

5. Dicamptodon ensatus 

6. Rhyacotriton olympicus 

7. Plethodon intermedius 

8. Plethodon vandykei 

9. Ensatina eschscholtzii 

10. Ascaphus truei 

11. Scaphiopus hammondii 

12. Bufo boreas boreas 

13. Hyla regilla 

14. Rana pipiens 

15. Rana pretio«;a 

1 6. Rana aurora aurora 

Amphibians of Oregon: 

1. Triturus torosus 

2. Ambystoma macrodactylum 
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3. Ambystoma tigrinum 

4. Ambystoma paroticum 

5. Dicamptodon ensatus 

6. Batrachoseps attenuatus attenuatus 

7. Plethodon intermedius 

8. Ensatina eschscholtzii 

9. Aneides ferreus 

10. Ascaphus truei 

11. Scaphiopus hammondii 

12. Bufo boreas boreas 

13. Bufo woodhousii 

14. Hyla regilla 

15. Rana pipiens 

16. Rana pretiosa 

17. Rana boylii boylii 

18. Rana aurora aurora 

Amphibians of Idaho: 

1. Ambystoma niacrodactylum 

2. Ambystoma tigrinum 

3. Scaphiopus hammondii 

I. Bufo boreas boreas 

5. Bufo woodhousii 

6. P.seudacris triseriata 

7. Hyla regilla 

8. Rana pipiens 

9. Rana pretiosa 

10. Rana catesbeiana 

Amphibians of Utah: 

1. Ambystoma tigrinum 

2. Scaphiopus hammondii 

3. Bufo punctatus 

4. Bufo compactilis 

5. Bufo boreas boreas 

6. Bufo woodhousii 

7. Bufo cognatus cognatus 

8. Pseudacris triseriata 

9. Hyla regilla 

10. Hvla arenicolor 
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11. Rana pipiens 

12. Rana onca 

13. Rana pretiosa 

Amphibians of Nevada: 

1. Scaphiopus hammondii 

2. Bufo compactilis 

3. Bufo boreas boreas 

4. Bufo boreas halophilus 

5. Bufo woodhousii 

6. Pseudacris triseriata 

7. Hyla regilla 

8. Rana pipiens 

9. Rana onca 

10. Rana pretiosa 

Amphibians of Arizona: 

] . Ambystoma tigrinum 

2. Scaphiopus hammondii 

3. Scaphiopus couchii 

4. Bufo alvarius 

5. Bufo punctatus 

6. Bufo compactilis 

7. Bufo woodhousii 

8. Bufo cognatus cognatus 

9. Pseudacris triseriata 

10. Hyla arenicolor 

11. Rana pipiens 

Amphibians of Sonora: 

1. Scaphiopus couchii 

2. Bufo alvarius 

3. Bufo punctatus 

4. Bufo woodhousii 

5. Hyla arenicolor 

6. Rana pipiens 

Amphibians of Lower California: 

1. Triturus torosus 

2. Batrachoseps attenuatus leucopus 
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3. Ensatina croceater 

4. Scaphiopus hammondii 

5. Scaphiopus couchii 

6. Bufo punctatus 

7. Bufo boreas halophilus 

8. Hyla r^illa 

9. Hyla arenicolor 

JO. Rana aurora draytonii 

No amphibians have been found on islands in the Gulf of Cali- 
fornia. Those which have been taken on the islands of the west- 
ern coast of North America are shown in the following table: 


September 16, 102P 
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Breeding and Metamorphosis 

Although most amphibians lay their eggs in water, certain species 
depart from this rule. In western North America, the salamanders 
of the genera Batrachoseps, Plethodon and Aneides deposit their 
eggs in moist places in holes or caves, or under stones, logs, boards, 
leaves or moss. Our other amphibians resort to the water to lay. 

The number of eggs laid varies with the species and the in- 
dividual, and may range from less than a dozen to several hun- 
dreds. The eggs are spherical and usually pigmented, at least above, 
except in the species of terrestrial habit. They usually are laid 
in small clusters (Triturus, Plethodon, Aneides, Hyla), large 
masses (Ambystoma, Rana), or in long strings (Bufo), and are 
surrounded by transparent gelatinous material. The size of the 
egg does not correspond with the size of the amphibian. The eggs 
which are not laid in the water are much larger than those that are. 

The eggs soon develop into tadpoles or larvae with gills and 
tails but no limbs. After a time, w^hich may vary from two or 
three days to as many weeks, the larva; of those species which 
deposit their eggs in the water escape from the gelatinous masses 
or membranes and become free-swimming. During the period of 
growth which follows, arms and legs develop simultaneously. In 
the Salient! a the arms are hidden for some time within the gill 
chambers, and after they become external they remain much smaller 
than the hind limbs, while in the Caudata the arms and l(^s are 
about equally developed. After a period of days, weeks, or months, 
the aquatic larva undergoes a metamorphosis, during which it 
looses its gills and, in the case of the Salientia, its tail, and as- 
sumes the form, structure and coloring of the air-breathing adult. 

In those species w^hich lay their eggs on land, the larval stages 
of growth and the metamorphoses occur within the egg membranes, 
the young being hatched as small duplicates of their parents. 

Collecting and Preserving 

Amphibians arc usually found in moist places. Many species 
are nocturnal. The salamanders of the genera Triturus and 
Ambystoma often are found in springs, streams, ponds, or lakes. 
Other salamanders seem rarely if ever to go into water. Such 
arc the species of Batrachoseps, Plethodon. and Aneides, which 
even lay their eggs on land. These salamanders usually are found 
in moist places, under stones, boards, logs, or moss, under the 
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loose bark of trees or logs, in holes in trees or in the ground, or 
in caves, cellars or spring>houses. Some of our tailless amphibians, 
Bufo and Scaphiopus, live in very dry regions. They may be 
sometimes found at night but are most easily secured after rains, 
when they resort to ponds to lay their eggs. At these times they 
sometimes congregate in great numbers and large series may be 
secured. Most of the true frogs, Rana, are to be sought about the 
edges of streams, ponds and lakes. 

Frogs are best collected with a .22 caliber pistol loaded with 
dust shot, or sometimes with a net, hook and line, or a pair of 
forceps. The other amphibians may be readily caught with the 
hands or with a small dip-net. All of the species are harmless. 

Amphibians may be preserved in the same manner as reptiles 
except that strong alcohol should never be used, for the reason 
that it makes them dry, hard and brittle. Alcohol of 60 to 65 per 
cent preserves amphibians well. Care must be taken to have it 
enter the body cavity through a slit cut just to one side of the mid- 
ventral line. Amphibian eggs should be preserved in weak 
formalin. 

The descriptions in the following pages are based upon alcoholic 
specimens unless otherwise stated. Living amphibians often are 
much more brightly colored. This is espe<'ially true of bright 
yellows, reds, and greens. Measurements are given in millimeters, 
from alcoholic sj>ecimens. The tail i*^ measured from the anus. 
I.imbs are measured from the side of the body to the tip of the 
longest toe. 


Glossary of Terms as used in this Work 

AdpresserL- Relating to limbs pressed tightly against the sides with 
toes facing one another. 

Arnphiccelous , — Vertebrae having the anterior and posterior sur- 
faces of the centra concave. 

Arci/erous. ~ Relutin^ to the pectoral arch of toads, where the pre- 
coracoid and ( oi acoid are w idely separated and connected by a 
large arched epicoracoid. 

Areolated. — Di\jded into minute circular spaces. 

BasibranchluL — The median ventral or basal skeletal portion of 
a branchial arch. 

Canthus rostrnlis . — A ridge extending from the tip of the snout 
to the corner of the eye. 

Carpus , — The wrist. 
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Ceratohyal, — The component of the hyoid arch next below the 
epihyal. 

Choance. — Funnel-shaped openings, as the nasal passages. 

Coccyx. — The part of the vertebral column beyond the sacrum. 

Condyle. — A process on a bone for the purpose of articulation. 

Coracoid. — A bone or process in the pectoral girdle. 

Costal grooves. — Vertical grooves between the co.stal folds on the 
sides of the body in salamanders. 

Cranial crests. — Horny ridges between the eyes on the heads of 
toads. 

Dentigerous. — Bearing teeth. 

Diapophyses.-~T\\e lateral or transverse processes of the neural 
arches of Anura. 

Dorsal fin. — The median fin on the back of the tail of a sala- 
mander. 

Edentulous. — Without teeth. 

Ethmoid. — Bones which form a considerable part of the walls of 
the nasal cavity. 

Eustachian tube. — A canal connecting the tympanic cavity with 
the pharynx. 

Fenestra. — An opening in a bone or between two bones. 

Fonianelle. — A gap or space between bones in the cranium closed 
only by membrane. 

Fusiform. — Tapering gradually at both ends. 

Internal nares. — Inner openings of the nasal passages. 

Mandibular teeth. — Teeth in the lower jaw^ 

Maxillary teeth. — Teeth on the lateral bones of the upper jaw. 

Metatarsal tubercle. — A horny raised surface on the metatarsus. 

Nasolabial groove. — A groove extending between the nostril and 
the lip on certain salamanders. 

Omosternum. — One of the elements of the amphibian sternum. 

Opisthoccelous. — Vetrebra? having tlie centra concave behind. 

Orbitosphenoid. — Paired cranial elements lying between presphe- 
noid and frontal. 

Osseous. — Composed of or resembling bone. 

Palatine bones. — Bones supporting the posterior portions of the 
roof of the mouth. 

Palmar tubercles. — Small rounded protuberances on the hands and 
feet of amphibians. 

Paras phenoid teeth.- — Teeth on the parasphenoid bone in the roof 
of the mouth of certain salamanders. 
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Parietals, — Paired bones of the roof of the skull. 

Parotoid gland. — An enlarged gland situated on the side of the 
head. 

Pedicel. — short stem. 

Phalanges. — The hones of the lingers and toes. 

Pollex. — The thumb, or innermost digit of the normal five in the 
anterior limb. 

Precoracoid. — An anterior ventral bone of the pectoral girdle of 
higher vertebrates. 

Premaxillaries. — Paired bones anterior to the maxillary in most 
vertebrates. 

Prootic. — ^The anterior bone of the otic capsule in vertebrates. 

Pterygoid. — Wing-like process of the sphenoid bone. 

Quadrate. — ^The bone with which the lower jaw articulates in birds, 
reptiles, amphibians, and fishes. 

Sacrum. — The bone forming the termination of the vertebral column 
anterior to the coccyx. 

Squamosal arch. — A membrane bone of the vertebrate skull form- 
ing part of the posterior side wall. 

Stapes. — ^The innermost bone of the middle ear. 

Sternum. — ^The breast-bone in vertebrates. 

Subarticular tubercles. — Small protuberances on the under sur- 
faces of the fingers and toes. 

Tubercle. — A small protuberance. 

Tympanum. — The drum-like cavity constituting the middle ear. 

Urostyle. — An unsegmented bone, the posterior part of the vertebral 
column of anurous amphibians. 

Vent. — ^The anus. 

Vestibule. — A cavity leading into another cavity or passage, as the 
cavity of the ear-labyrinth. 

Vomerine teeth. — Teeth on the vomers, situated in the anterior por- 
tion of the roof of the mouth. 
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Class AMPHIBIA 

The amphibians of western North America belong to two groups, 
or orders, to which they may be referred by the following 

Synopsis of Orders 

a. — Body elongate, with well-developed tail; fore and hind limbs 

of nearly equal size Caudata. — p. 21 

a*. — Body rather short and broad; no tail in adults (except male 

Ascaphus) , hind limbs much longer than fore limbs 

Salientia. — p. 78 


Order I. CAUDATA 

The order Caudata contains the tailed amphibians or sala- 
manders. Those of western North America belong to three families. 

Synopsis of Families 
a. — No parasphenoid teeth. 

b. — Palatine teeth in two longitudinal series; skin often rough- 
ened with granular warts; costal grooves not evident 

Salamandridae. — p. 21 

b\ — Palatine teetli transverse, sometimes converging posteriorly ; 

skin smooth; costal grooves usually e\ident 

Ambyslomidae. — p. 25 

a“, — Parasphenoid teeth present; skin smooth; costal grooves 
evident Plethodontidae. — p. 40 

Suborder I. MUTABILIA 
Family I. SALAMANDRIDAE 

The members of this family have opisthocoelous vertebra'. 
Ethmoid wanting. Pterygoid present. Carpus and tarsus osseous. 
Palatines with posterior separate processes extending over the 
parasphenoid; bearing teeth on their inner margins. No dentiger- 
ous plates on the parasphenoid. Parietal entirely separated from 
pref rentals by broad frontals. No postfrontal-squamosal arch. 
Ceratohyal free, connected with the quadrate by ligament. 

A single genus represents this family in western North America. 
The one species is amphibious in habit, but spends most of its 
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time in the water. Its eggs are of small size, pigmented, and are 
deposited in small gelatinous masses usually attached to weeds 
growing in the water. The very small young soon emerge from 
these masses and loose their gills only after a long period of larval 
growth in the water. 


Genus I. Triturus 

Tritunis Rafinesque, Anal, Nat., 1815, p. 78 (type, cristatus), 
Triturus torosus (Eschschollz) 

Pacific Coast Newt 
Plate I. figure 1 

Triton torosus Eschscholtz, Zool. Atlas, Pt. 5, 1833, p. 12, pi. 
XXI, fig. 15 (type locality, central California probably near the 
coast, either at San Francisco or between San Rafael, Marin 
County, and Fort Ross, Sonoma County); Strauch, Mem. Acad. 
Imper. St. Petersb., Ser. 7, XVI, No. 4, 1870, p. 50. 

Triton tereticauda ESCHSCHOLTZ, Zool. Atlas, Pt. 5, 1833, p. 14 (type 
locality. Fort Ross, Sonoma County, California). 

Triton Ennani WiEGMANN, Errnan's Reise uni die Erde, Atlas, 1836, 
p. 24 (type locality, California) ; Wiegmann, Archive fur 
Naturgeschichte, 2 Jahrg., II, 1830, pp. 163, 250. 

SaJa?nandra Beechcni Gray, Zool. Beechey*s Voyage, 1839, p. 99, 
pi. XXXI, fig. 3 (type locality, Monterey, (California). 

SalaniMid) a (Triton) granulosa Skilton, Amer. Journ. Sci. & 
Arts, Ser. 2, VII, 1849, p. 202. 

Notopihalnms torosus Baird, Journ. Acad. Nat. Sci. Phila., Ser. 2, 
I, 1849, p. 284; Smith, The Tailed Amphibians including the 
Csecilians, 1877, p. 106; Grinneij. & Ca.mp, Univ. Calif. Publ. 
Zool., XVn, No. 10, 1917, p. 130; Stejneger & Barbour, Check 
List N. Amer. Amph. Rept., 1917, p. 7; Patch, Copeia, 1922, 
111, p. 75; Breder, Copeia, 1923, No. 119, p. 75; Grinneill & 
Storer, Animal Life in the Yosemite, 1924, p. 651. 

Tai-icha torosa Gray, Cat. Batrach. Grad. Brit. Mus., 1850, p. 26; 

Girard, U. S. Explor. Exped., Herpt., 1858, p. 5, pi. I, figs. 1-8. 
Taricha Imvis Baird & Girard, Proc. Acad. Nat. Sci. Phila., VI, 
1853, p. 302 (type locality, San Francisco). 

Diemyctylus torosa CoOPER, in Cronise Nat. Wealth Calif., 1868, p. 
486. 

Triton Iwvis Strauch, Mem. Acad. Imper. Sci. St. Petersb., Ser. 7, 
XVI, No. 4, 1870, p. 60. 

Diemyctylus torosus CoPE, Bull. U. S. Nat. Mus., No. 1, 1876, p. 28; 
Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 160; Town- 
send, Proc. U. S. Nat. Mus., X, 1887, p. 241; Cope, Bull. U. S. 
Nat. Mus., No, 34, 1889, p. 204, pis. XXXVI, fig. 2, XXXVIII, 
figs. 1-4, XLV, fig. 8, XLIX, fig. 3; Cope, Proc. Acad. Nat. Sci. 
Phila., 1893, pp. 181, 183; Van Denburch, Bull. U. S. Fish 
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Commiss. for 1894, p. 207; Ritter, Proc. Calif. Acad. Sci., Ser. 
3, I, No. 2, 1897, p. 73, pi. Ill; Mearns, Bull. U. S. Nat. Mus., 
No. 56, 1907, p. 138; Ruthung, Copeia, 1915, No. 25, p. 62; 
Fowler & Dunn, Proc. Acad. Nat. Sci. Phila., 1917, p. 28. 

Molge toroaa Boulenger, Cat. Batrach. Grad. Brit. Mus., 1882, p. 20. 
Cymopa torosna Cope, Proc. Acad. Nat. Sci. Phila., 1883, pp. 23, 26, 28. 
Amby stoma ruhrum Reid, Hist. Pasadena, 1895, p. 600 (type lo- 
cality, probably vicinity of Pasadena, California). 

Triturus torosns DUNN, Bull. Mus. Comp. Zool., LXII, No. 9, 1918, 
p. 450; Stejneger & Barbour, Check List N. Amer. Amph. 
Kept., 1923, p. 3; Pratt, Verteb. Animals of the U. S. 1923, p. 
164; Stoker, Univ, Calif. Publ. Zool., XXVII, 1925, p. 44; 
Klauber, Zool. Soc. San Diego, Bull. No. 3, 1927, p. 1. 

Description . — General form stout. Limbs well developed. Tail 
oval or cylindrical, and in the breeding season much compressed, 
with large ventral keel. Head depressed. Snout truncate when 
seen from above, overhanging in profile. Eyes moderate, sepa- 
rated anteriorly by about twice the length of the orbital slit. 
Nostrils small, opening laterally near corner of snout. Subnasal 
grooves not present. Line of lip curved strongly downward be- 
ginning at a point midway between the nostril and the orbit. Pala- 
tine teeth in two longitudinal rows converging between the inner 
margins of the nares. Parasphenoid teeth not present. Internal 
and external nares about equally distant. Tongue ovoid, free 
laterally, attached along median line. Neck rather short, about 
width of body. Costal grooves not evident. Anterior limbs with 
four and posterior with five digits. Digits depressed without ter- 
minal di.sk-like expansions; inner quite smalK second and fourth 
nearly equal; sec*ond toe longer than fifth. Tail without constric- 
tion behind vent. Cloacal region enlargetl. especially during the 
breeding season. Whim found in water during the breeding sea- 
son has a smooth skin, sometimes with a few wrinkles. 

The coh>r above in alcohol is uniform dark brown or reddish- 
brown. The lower surfaces are orange or pale yellow. Both 
dorsal and ventral surfaces in rough skinned individuals are cov- 
ered with minute reddish-brown horny points. 



/ 
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Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 

. 78 

72 

71 

76 

73 

76 

Front of anus to end of tail. 

.112 

113 

111 

118 

112 

115 

Width of head 

. 17 

16 

16 

16 

17 

17 

Snout to orbit 

. 6 

6 

5 

4 

6 

5 

Snout to fore limb 

. 29 

27 

26 

2B 

27 

27 

Axilla to groin 

. 38 

36 

37 

35 

38 

37 

Fore limb 

. 26 

27 

30 

28 

28 

30 

Hind limb 

. 31 

28 

29 

29 

28 

32 

Breadth of hind foot 

. 12 

10 

9 

9 

10 

10 


Distribution , — This species ranges along the Pacific Coast from 
Alaska south to northern Lower California. 

In Alaska, it has been collected on Carmen, Admiralty and Dali 
islands, and at Hassler Harbor, Port Chester and Revillagigedo 
Harbor. 

In British Columbia, it is known to occur on Vancouver Island 
as well as on the mainland, and has been taken at San Mateo Lake 
near Union Bay, Victoria, Metlakatla, Chilukiveyuk River, Fraser 
River, Bella Coola, Hagensborg, Ocean Falls, and Halzic. 

In Washington, it has been secured in Clallam (Neah Bay, Lapush, 
Forks), Jefferson (Bogachiel), King (Seattle), Pierce (Fort Steila- 
coom, Tacoma, Mount Rainier, Ncsqually), Lewis ( Skookiimchuck 
Creek, Skookumchuck River near Chehalis). Pacific (Tokeland, 
South Bend, llwaco), Clark (Fort Vancouver), Kittitas (Easton), 
and Klickitat (Trout Lake, Goldendale) counties. 

In Oregon, it has been found in Clatsop (Astoria, Gearheart, 
Olney), Tillamook (Garibaldi, Trask), Multnomah (Portland), 
Clackamas (Mount Hood), Yamhill (McMinnville), Lincoln (New- 
port, Toledo), Benton (Corvallis), Linn (The Lakes, Albany), 
Lane (Eugene, Cottage Grove, Mapleton), Douglas (Elkton, Drain, 
Deer Creek, Roseburg, Takeneitch Creek, Fort Umpqua), Coos 
(Empire, Myrtle Point), Curry (Port Orford, Harbor), and 
Klamath (Crater Lake), counties. 

In California, it has been collected in Del Norte (Crescent City, 
Requa), Humboldt (three miles west from Areata, Eureka, Car- 
lotta. South Fork of Eel River at Myers ten miles below Phillips- 
ville, White Thom, Fair Oaks), Trinity (one-half mile south from 
Yollo Bolly Mountain, Gumboot Lake), Shasta (Castle Crags, 
Baird, McCloud River), Mendocino (near summit of Mount San- 
hedrin, Sherwood six miles north from Willits, Willits, Mendocino 
City, Comptche, Albion River two miles below Comptche, Navarro 
River, Philo, Lake Leonard ten miles northwest from Ukiah, Ukiah, 
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Alder Creek, Garcia River, Gualala, Fairbanks), Lake (Kelsey- 
ville), Sonoma (Warm Springs Creek near Skaggs Springs, Wheal- 
ville Fork of Gualala River, Fort Ross, six miles west from Caza- 
dero, Knights Valley Creek near Kellogg, Monte Rio, mouth of 
Russian River, Camp Meeker, Freestone, Agua Caliente, Petaluma), 
Napa (Calistoga, Mount St. Helena, St. Helena, Berryessa Creek, 
Napa, Luscol), Marin (Inverness, Tocaloma, Tomales Bay, Camp 
Taylor, Lagunitas, Bolinas Bay, Mount Tamalpais, Muir Woods, 
Mill Valley, Phoenix Gulch, Kentfield, San Quentin, Sausalito, 
Point Bonita, Tennessee Cove), Solano (Vallejo), Contra Costa 
(Walnut Creek), Alameda (Moraga Valley, Berkeley, Oakland, 
Hayward), San Francisco (Golden Gate Park, Presidio), San 
Mateo (San Pedro Point, Tunitas Creek, San Mateo, Redwood 
City), Santa Clara (Palo Alto, Stanford University, Los Gatos), 
Santa Cruz (Santa Cruz, Brookdale), San Benito (San Juan), Mon- 
terey (Monterey, Pacific Grove, Carmel), San Luis Obispo (Santa 
Lucia Mountains), Placer (Auburn, Cisco), El Dorado (FyfFe), 
Calaveras (Mokelumne Hill), Mariposa (Pleasant Valley, Yosemite 
Valley), Madera (Northfork), Fresno (Fresno, Bear Creek), 
Tulare (Kaweah, Colony Mill, Redstone Park), Los Angeles (Mil- 
lard and Fisli canyons near Pasadena. Arroyo Seco Canyon, Pasa- 
dena, Big Santa Anita near Pasadena, Santa Anita Creek, Sierra 
Madre, Dailey Canyon. Sierra Madre, San Gabriel Mountains, West 
Fork San Gabriel River, San Dimas Canyon, Tropico, Winters 
Creek, Topango Canyon near Santa Monica, Las Flores and Rustic 
canyons in the Santa Monica Mountains), Orange (Trabuco 
Canyon), and San Diego (San Diego, San Diego River), counties. 

Lower California specimens from San Andreas and Keller are 
in the U. S. National Museum. 

Family IL AMBYSTOMID^E 

The vertebrae are amphicoelus. Ethmoid wanting. Pterygoid 
present. Carpus and tarsus osseous. Palatine bones not extend- 
ing over parasphenoid ; bearing teetli on their posterior margins. 
No dentigerous plates on parasphenoid. Premaxillaries fully de- 
veloped. Orbitosphenoid separated from prootic by membranous 
walls. Internal wall of vestibule osseous. 

The members of this family lay their eggs in water. The young 
are small when hatched, and retain their gills through a long 
period of larval growth in lakes, ponds or streams. After trans- 
formation they become terrestrial and usually live a more or less 
subterranean existence. 
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Synopsis of Genera 

a. — Tongue attached along median line, lateral edges free. 

b. — Palatine teeth in long longitudinal series with narrow in- 
ters paces Amby stoin a . — ]) . 26 

b.— Palatine teeth in short curved series 

- Rhyacotriton. — p. 38 

a . — Tongue adherent; palatine teeth in long longitudinal series 
with wide interspaces Dicaniptodon. — p. 36 

Genus 2 . Anibystoma 

Ambyatoma TsCHUDi, Mem. Soc. Sci. Nat. Neuchatel, 1838, p. 92 
type, sub violacea ) . 

In this genus the parasphenoid teetli are absent. The tongue is 
adherent along the median line, with lateral edges free. The limbs 
are strong and well developed. There are five digits. The skin 
is smooth. 


Synopsis of Species 
a. — Parotoid gland.s present. 

b. — Parotoid glands prominent: costal groo\es ten. size large 

V. parotieiiin.- -p. 26 

b . — Parotoid glands less prominent; costal grooxe^ eleven or 

twelve; size in(»derate.. . A. decorticatuin. -p. 28 

3 ", — Parotoid glands absent. 

bb.* -Palatine teeth in three or four angular series: wide vel- 

lowish dorsal band A. niaerodaetyluiii. p. 26 

bb‘. — Palatine teeth in a more or less straight line, extending 
across the roof of the mouth, soineliiries with slight inter- 
spaces A. tigriniini. — p. 31 


Anibystoma paroticum Baird 
Northwestern Salamander 

Arnblystoma puroticnui Baird, Proc. Acad. Nat. Sci. Phila., 1867 
(1868), p. 200 (type locality, Chiloweyuck, Washington Terri- 
tory— [Chilliwack Lake, British Columbia]), Strauch, Mem. 
Acad. Impr. Sci. St. Petersb., Ser. 7, XVI, No. 4, 1870, p. 65; 
Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 26; Smith, The 
Tailed Amphibians including the Cnecilians, 1877, p. 60; Bou- 
LENGER, Cat. Batracb. Grad. Brit. Mus., 1882, p. 48, pi. II, fig. 3. 
Chondrotus paroticus CoPE, Amer. Naturalist, 1887, p. 88; COPE, 
Bull. U. S. Nat. Mus., No. 34, 1889, p. 105, fig. 21, pi. XXIV, 
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figs. 6, 7; Van Denburgh, Proc. Calif. Acad. Sci., Ser. 4, VI, 
No. 7, 1916, p. 216. 

AmbyHoma paroticiim Grinneu. & Camp, Univ. Calif. Publ. Zool., 
XVII, No. 10, 1917, p. 130; Stejneger & Barbour, Check List 
N. Amer. Amph. Kept., 1917, p. 11; Patch, Copeia, 1922, No. 
Ill, p. 76; Stejnegesi & Barbour, Check List N. Amer. Amph. 
Kept., 1923, p. 6; Pratt, Verteb. Animals of the U. S., 1923, 
p. 152; Storer, Univ. Calif. Publ. Zool., XXVII, 1925, p. 74; 
Copeia, 1926, No. 151, p. 111. 


Description , — General form robust. Limbs strong and well de- 
veloped. Parotoid gland prominent. Tail cylindroconical except 
distally. Head depressed, snout rounded, not overhanging in pro- 
file. Eyes small, separated anteriorly by one and one-half limes 
the length of the orbital .‘^lil. Nostrils small, opening laterally 
near corners of .snout, separated by their distance from pupil. Line 
of lip not undulate. \^)merine teeth forming a nearly .straight 
series just posterior to the inner nares. Tongue rounded, attached 
along median line, slightly free laterally. Neck short, a little nar- 
rower than width of body. Costal grooves ten, continued across 
belly. Anterior limbs with four and posterior with five digits. 
Digits moderate without terminal disk-like expan^^ions. Tail with- 
out constriction behind vent: with well marked lateral grooves 
anteriorly. Skin roughened on dorsal and lateral surfaces. Under 
surfaces smooth. 

Color in aholnd uniform dark brown above; under surfaces uni- 
form gray or dark gray. 

Measurements ok a vSpeui’vien in the ('oruBCTioN of the 
Cauifornia Academy of Sciences 

Snout to anus . .. 

Front of anus to end of tail 

Width of head 

Snout to orbit . . 

Snout to fore limb 
Axilla to jrroin .. .. 

Fore limb 
Hind limb 
Breadth of hind foot 


84 

95 

19.5 

5 

33 

39 

33 

37 

17 


Habits —This specie*^ ranges from sea le\el to 8.000 feet. An 
adult was found in a little biinow it had excavated in wet earth 
under an old slump. Lar\ie nearly ready to transform were 
taken in (old mountain streams at 8.000 ftH»l on Mount Rainier. 
Washington. 
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Distribution , — This salamander ranges from British Columbia 
south along the coast to northwestern California. 

In British Columbia it has been taken at Chilliwack Lake, Bella 
Coola, Hagensborg, and on Vancouver Island. 

In Washington, it is known to occur in Clallam (Neah Bay, 
Lake Crescent), Jefferson (Hoh River near Spruce), Chehalis 
(Quiniault), Mason (Lake Cushman, Wildcat Lake, Skokomish 
River Valley), and Pierce (Mount Rainier), counties. 

Oregon records are Seaside, Clatsop County, Hood River, and 
Three Sisters at 5,0()0 feet, and Butte Creek, Marion County. 

In California it has been found near Requa, Del Norte County, 
and at Fair Oaks, Humboldt County. 

Ambystoina decorticatuin Cope 
British Columbia Salamander 

Amblystoma decorticate m Cope, Proc. Amer. Philos. Soc., 1886, p. 

522 (type locality, Port Simpson, British Columbia). 

Chondrotus decorticatns Cope, Amer. Naturalist, 1887, p. 88; Cope, 
Bull. U. S. Nat. Mus., No. 34, 1889, p. 107, fig. 22. 

Ambystoma decorticatuin Stejneger & Barbour, Check List N. 
Amer. Amph. Kept., 1917, p. 9; Pratt, Verteb. Animals of the 
U. S., 1923, p. 152; Stejneger & Barbour, Check List N. Amer. 
Amph. Kept., 1923, p. 5. 

Description . — Similar to A. paroticum. Tliis species, known 
only from the type specimen, is described by Cope as being very 
close in character to A. paroticum, from which it differs in having 
less pronounced parotoid glands, a much shorter sorites of vomerine 
teeth, a more obtuse head, and in being smaller in size. 

Ground color dark brown, with numerous white spots of irregular 
form and size on back, limbs, and tail. Under surfaces light brown. 

Measurements of the TYPE in the Collection of the 
United States National Museum 


Total length .174 

Width of head 16 

Fore limb 26 

Hind limb 26 


Distribution. This salamander has been recorded only from Port 
Simpson. British Columbia. 



No. 161 


AMPHIBIANS OF WESTERN NORTH AMERICA 


29 


Ambystoma macrodactylum Baird 

Long-toed Salamander 
Plate 1, figure 2 

Ambystoma macrodactyla Baird, Joum. Acad. Nfit. Sci. Phila., Ser. 
2, I, 1849, pp. 283, 292 (type locality, Astoria, Oregon) ; Bajoid, 
Rep. Pac. R. R. Surv., XII, Pt. II, 1860, pi. 31, fig. 3. 
Amhlystoma macrodactylvm Cope, Proc. Acad. Nat. Sci. Phila., 
1867, p. 198; Strauch, Mem. Acad. Impr. Sci. St. Petersb., Ser. 
7, XVI, No. 4, 1870, p. 66; Cope, Bull. U. S. Nat. Mus., No. 1, 
1875, p. 26; Smith, The Tailed Amphibians including the 
Caecilians, 1877, p. 43; Boulengbr, Cat. Batrach. Grad. Brit. 
Mus., 1882, p. 48; Cope, Proc. Acad. Nat. Sci. Phila., 1883, p. 
23; Yarrow, Bull. U. S. Nat. Mus., No. 34, 1889, p. 95, fig. 17, 
pi. XXV, fig. 6; Cope, Proc. Acad. Nat. Sci. Phila., 1893, pp. 
181, 184. 

Ambystoma macrodactylum Hallowell, Journ. Acad. Nat. Sci. 
Phila., Ill, Pt. 1, 1858, p. 354; Cooper, in Cronise, Nat. Wealth 
of Calif., 1868, p. 486; Stone, Proc. Acad. Nat. Sci. Phila., 
1911, p. 223; Van Denburgh, Proc. Calif. Acad. Sci., Ser. 4, 
VI, No. 7, 1016, p. 215; Grinnbll & Camp, Univ. Calif. Publ. 
Zool. XVII, No. 10, 1917, p. 138; Stejneger & Barbour, Check 
List N. Amer. Amph. Rcpt., 1917, p. 10; Fowler & Dunn, 
Proc. Acad. Nat. Sci. Phila., 1917, p. 10; Dunn, Bull. Mus. 
Comp. Zool., LXII, No. 9, 1918, p. 458; Blanchard, Copeia, 
1921, No. 90, p. 5; Patch, Copeia, 1022, No. Ill, p. 75; 
Stejneger & Barbour, Check List N. Amer. Amph. Rept., 1923, 
p. 5; Storbji, Univ. Calif. Publ. Zool., XXVII, 1925, p. 71. 
Amhlystoma epixanfhum CoPE, Proc. Acad. Nat. Sci. Phila., 1883, 
p. 16 (type locality, swamp near the head of the South Boise 
River, south side of the Sawtooth Mountain Range, Idaho) ; Cope, 
Bull. U. S. Nat. Mus., No. 34, 1889, p. 97, fig. 18, pi. XXV, 
fig. 8. 

Ambystoma epixanthnm STEJNEGER, N. Amer. Fauna, No. 5, 1891, 
p. Ill; Stejneger & Barbour, Check List N. Amer. Amph. 
Rept., 1917, p. 9: Fowi^ & Dunn, Proc. Acad. Nat. Sci. Phila., 
1917, p. 11. 

Aneides iecanus Dice, Univ. Calif. Publ. Zool., XVI, No. 17, 1916, 
pp. 306, 309. 

Description . — Limbs strong and well-developed, meeting when 
adpressed. No parotoid gland. Tail conical, flattened distally. 
Head depressed; snout oval, slightly overhanging in profile. Eyes 
small, separated anteriorly by one and one-half times the length 
of the orbital slit. Nostrils small, opening laterally near corners 
of snout, separated by their distance from pupil. Line of lip 
straight. Vomerine teeth in an open v-shaped series starting at 
a point just posterior to the inner nares and meeting on the median 
line at a point opposite or just beyond the anterior point of the 
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nares. Tongue thin, oval in outline, attached along the median 
line, slightly free laterally. Neck short, a little narrower than 
width of body. Costal folds normally eleven, not continued across 
belly. Anterior limbs with four and posterior with five digits. 
Digits long, without terminal disk-like expansions. Tail without 
constriction behind vent, with well-defined lateral grooves an- 
teriorly. Cloacal region slightly enlarged. Skin smooth. 

Color above in life black, or very dark brown. A wide rough- 
edged band of yellow extends from back of head to tip of tail. 
This band is sometimes broken and forms an irregular series of 
blotches. Top of head uniform black or blotched with yellow. 
Lateral and under surfaces brow'nish. speckled with small white 
dots on belly and gular region. In alcohol the yellow dorsal mark- 
ings turn to a rich slate color. 

Measurements of 6 Specimens in the Coijlection of the 


CAI.IFORNIA 

Academy of 

Sciences 



Snout to anus 

40 

48 

55 

60 

59 

58 

Front of anus to end of tail.. 

44 

42 

51 

55 

65 

43 

Width of head 

9 

10 

9 

10 

11 

10 

Snout to orbit 

4 

2 

2 

o 

3 

o 

•> 

Snout to gular fold . 

11 

17 

13 

It 

14 

13 

Snout to fore limb 

17 

36 

18 

19 

20 

18 

Gular fold to anus 

35 

27 

42 

46 

45 

45 

Axilla to groin 

21 

15 

27 

32 

35 

35 

Fore limb 

15 

17 

15 

i 5 

w; 

16 

Hind limb 

16 

8 

IS 

19 

22 

18 

Heel to end of longest toe 

9 

6 

8 

10 

11 

9 

Breadth of foot 

6 


S 

8 

9 

6 


Habits . — At Payette Lake. Boise County. Idaho, this salamander 
was found under the loose bark of fallen trees. At Crater I^ke. 
Klamath County. Oregon, in the latter part of June, it was an 
abundant species on the irhores of the lake, where a> many as four 
or five were found under a single small stone, close to the water's 
edge. 

DUtribuiion . — This salamander ranges from British Columbia 
south to central (California and eastward across Idaho to Montana. 

In British Columbia, it has been found on the North Fork of 
Moose River, and at Chilliwak Lake. Hatzic, Sawmill Lake (near 
Telegraph Creek). New Westminster, Hagensborg, Bella Coola, 
Clinton, and Watson Lake about 4S miles north of Clinton. 

In Idaho, it has been secured in Boise (Lardo, McCall, Payette 
Lake) and Camas (Sawtooth Lake or Swamp near the head of 
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South Boise River on the south side of the Sawtooth Mountain 
Range), counties. 

In Washington, it has been collected in Clallam (Port Angeles, 
Neah Bay), Kitsap (Gorse Creek), Chehalis (Hoquiam), Sno- 
homish (Suiattle River, Monroe), Pierce (Paradise Valley, Mount 
Rainier), Chelan (Entiat River), Stevens (Springdale), Spokane 
(Cheney), Lincoln (Odessa), Whitman (Pullman), Walla Walla 
(Walla Walla, Prescott), and Columbia (Blue Mountains), counties. 

Oregon records are from Clatsop (Astoria), Klamath (Crater 
I^ke, Fort Klamath), Union (La Grande), and Wallowa (Wallowa 
Lake), counties, and the Strawberry Mountains, Des Chutes River, 
and the Willamette Valley between Salem and Portland. 

In California, this salamander has been taken in Siskiyou (near 
Medicine Lake at 6,500 feet), El Dorado (Fallen I^af Lake) and 
Calaveras (Mokelumne Hill), counties. 

Ambystoma ligrinum (Green) 

Tiger Salamander 
Plate 2 

Salamandra tigrina Green, Joum. Acad. Nat. Sci. Phila., V, 1825, 
p. 116, pi. 26, fig. 7 (type locality, near Moorestown, New Jersey) ; 
Harlan, Journ. Acad. Nat. Sci. Phila., V. 1827, p. 328; Har- 
IJIN, Med. & Phys. Research, 1835, p. 93; Holbrook, N, Amer. 
Herpetology, ed. 1, III, 1838, p. 109, pi. 25. 

Salamandra ivgeyis Green, Joum. Acad. Nat. Sci. Phila., VI, 1831, 
p. 254 (type locality, New Orleans). 

Salam<indra lui^ida Sager, Amer. Journ. Sci. & Arts, XXXVI, 1839, 
p. 322 (type locality, Detroit, Michigan). 

Triton tigrinus HoLBROOK, N. Amer. Herpetologj’, ed. 2, V, 1842, 
p. 79, pi. XXVI; DeKay, Nat. Hist. New York, 1842, p. 83, pi. 
XV, fig. 32. 

Triton ingens HoLBROOK, N. Amer. Herpetology, ed. 2, V, 1842, p. 
86, pi. XXIX. 

Ambystoma tigrina> Baird, Journ. Acad. Nat. Sci. Phila., Ser. 2, I, 
1849, p. 284; Dumeril & Bibron, Erpetologie Generale, IX, 
1854, p. 108. 

Ambystoma malvortia Baird, Joum. Acad. Nat. Sci. Phila., Ser. 2, 
I, 1849, pp. 284, 292 (type localit 5 % New Mexico). 

Ambystoma lurida Baird, Joum. Acad. Nat. Sci. Phila., Ser. 2, I, 
1849, p. 284. 

Ambystoma episcopus Baird, Joum. Acad. Nat. Sci. Phila., Ser. 2, 
I, 1849, pp. 284, 293 (type locality, Kemper County, Mississippi). 
Heterotriton ingens Gray, Cat, Batrach. Grad. Brit. Mus., 1850, p. 33. 
Xiphonura jeff ersoninim Gray, Cat. Batrach. Grad. Brit. Mus., 1850, 
p. 34. 
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Amhystoma tigrinum Gray, Cat. Batrach. Grad. Brit. Mus., 1860, 
p. 35; Halloweilx., Journ. Acad. Nat. Sci. Phila., Ser. 2, III, 
1868, p. 360; Smith, The Tailed Amphibians including: the 
Csecilians, 1877, p. 39; Elrod, The Museum, I, 1896, p. 263; 
Fowler, Ann. Rep. N. J. State Mus., 1906, p. 47; Streckbr, 
Proc, Biol. Soc. Washington, XXI, 1908, p. 66; Hurter & 
Strecker, Trans. Acad. Sci. St. Louis, XVIII, No. 2, 1909, p. 
18; Strecker, Baylor Bulletin, XII, No. 1, 1909, p. 9; Strecker, 
Baylor Univ. Bulletin, XIII, Nos. 4 & 6, 1910, p. 17; Strecker, 
Trans. Acad. Sci. St. Louis, XIX, No. 6, 1910, p. 81; Cockerell, 
Univ. Colorado Studies, VII, No. 2, 1910, p. 131; Hurter, Trans. 
Acad. Sci. St. Louis, XX, 1911, p. 73; Prosser, Univ. Colorado 
Studies, VIII, 1911, p. 267; Cary, N. Amer. Fauna, No. 33, 
1911, pp. 22, 40; Thompson & Thompson, Ann. Rep. Board 
Geol. Surv. Michigan for 1911, Ilerpet., Michigan, 1912, p. 26; 
Ellis & Henderson, Univ. Colorado Studies, X, No. 2, 1913, 
pp. 49, 121; Van Denburgh & Slevin, Proc. Calif. Acad. Sci., 
Ser. 4, III, 1913, p. 392; Skinner, Copeia. 1914, No. 12, p. 3; 
Storer, Copeia, 1916, No. 24, p. 56; Van Denburgh & Slevin, 
Proc. Calif . Acad. Sci,, Ser. 4, V, No. 4, 1915, pp. 100, 101 ; Strecker, 
Baylor Bulletin, XVIII, No. 4, 1916, p. 66; EiiLis & Henderson, 
Univ. Colorado Bull., XV, No. 6, 1915, p. 253; Englehardt, 
Copeia, 1916, No. 30, p. 32; Englehardt, Copeia. 1916, No. 32, 
p. 48; Grinnbu. & Camp, Univ. Calif. Publ. Zool., XVII, No. 

10, 1917, p. 138; Stejneger & Barbour, Check List N. Amer. 
Amph. Rept., 1917, p. 12; Fowler & Dunn, Proc. Acad. Nat. 
Sci. Phila., 1917, p. 8; Dunn, Bull. Mu?. Comp. Zool., LXII, 
No. 9, 1918, p, 467; Englehardt. Copeia, 1918. No. 60, p. 79; 
Ruthven, Occas. Papers Mus. Zool. Univ. Mich., No, 66, 1919, 
p. 2; Dunn, Proc. New England Zool. Club, VII, 1920, pp. 65, 
58, 59; Pratt, Verteb. Animals of the U. S., 1923, p. 151; 
Stejneger & Barbour. Check List N. Amer. Amph. Kept., 1923, 
p. 7; Strecker, Contrib. Baylor Univ. Mus., 1926, p. 4. 

Amhyf^ioma mavortium Gray, Cat. Batrach. Grad. Brit. Mus., 1860, 
p. 37. 

Siredon lichenoides Baird, Proc, Acad. Nat. Sci. Phila., 1852, p. 68 
(type locality, lake at head of Santa Fe Creek, New Mexico) ; 
Baird & Girard, Rep. Pac. R, R. Surv., X, 1869, p. 20, pi. XLIV, 
fig. 1. 

Awhlysfonta proserpine Baird, Proc. Acad. Nat. Sci. Phila., VI, 1862, 
p. 173 (type locality, Salado, four miles from San Antonio, 
Texas) ; Baird, U. S. Mex. Bound. Surv., II, 1859, Rept,, p. 29, 
pi. XXXV, figs. 7-14. 

Ambystoma nebiilosurn Hallowell, Proc. Acad. Nat. Sci. Phila., 
1862, p. 209 (type locality, New Mexico) ; Hallowell, Journ. 
Acad. Nat. Sci. Phila., Ser. 2, III, 1858, p. 352 (locality, San 
Francisco Mountains, New Mexico[=Arizona]) ; Halloweli., 
Sitgreaves’ Exp. Zuni & Colorado Rivers, 1863, p. 143, pi. XX. 
Ambystoma calif o'tmiense Gray, Proc. Zool. Soc. London, 1863, p. 

11, pi. VII (type locality, Monterey, California). 

Ambystoma fasciatum var.. Dumeril & Bibron, Erpetologie Generale, 
IX, 1864, p. 107, pi. CV, fig. 1. 
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Amhlystoma califomiense Haixowejll, Jonm. Acad. Nat. Sci, Phila., 
Ser. 2, III, 1868, p. 356; Smith, The Tailed Amphibians includ- 
ing the Cacilians, 1877, p. 42; Storer, Univ. Calif. Publ. Zool., 
XXVII, 1926, p. 60. 

Amhystoma maculatum Hauxiwell, Proc. Acad. Nat. Sci. Phila., 
1867, p. 216 (type locality. New Mexico) ; Hallowbll, Joum. 
Acad. Nat. Sci. Phila., Ser. 2, III, 1858, p. 366. 

Desmiostoma maculatum Sager, Peninsular Joum. Medicine, 1868, 
p. 428, fig. 1. 

Amhystoma malvortium Hallowell, Journ. Acad. Nat. Sci. Phila., 
Ser. 2, III, 1858, p. 362. 

Amhystoma luridum HAlLLOWELL, Joum. Acad. Nat. Sci. Phila., Ser. 
2, III, 1868, p. 362. 

Amhystoma ingens Halloweix., Journ. Acad. Nat. Sci. Phila., Ser. 
2, III, 1868, p. 353; Cooper, Rep. Pac. R. R. Surv., XII, Pt. II, 
1860, pi. XXXI, figs. 2a-2f. 

Amhystoma episcopum Hallowell, Joum. Acad. Nat. Sci. Phila., 
Ser. 2, III, 1858, p. 364. 

Amhystoma proserpme Halloweix, Journ. Acad. Nat. Sci. Phila., 
Ser. 2. Ill, 1868, p. 354. 

Amhlysfoma mavortinm Baird, Rep. Pac. R. R. Surv., X, 1869, Rep- 
tiles, p. 20; Cope, Proc. Acad. Nat. Sci. Phila., 1867, p. 184; 
Strai^ch, Mem. Acad. Imper. Sci. St. Petersb., Ser. 7, XVI, No. 
4, 1870, p. 63; Allen, Proc. Boston Soc. Nat. Hist., XVII, 1874, 
p. 70; Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 25; Yarrow, 
Surv, W. 100th Merid., V, 1876, p. 616; CouBS, Surv. W. 100th 
Merid., V, 1876, p. 631; Yarrow, Bull. U. S. Nat. Mus., No. 24, 
1883, p. 149; Cope, Proc. Acad Nat. Sci, Phila., 1883, p. 14; 
Cragin, Trans. Kansas Acad. Sci., VII, 1906, p. 119. 

Amhly stoma califomiense Baird, Rep. Pac. R. R. Surv., X, 1859, 
p. 12, pi. XXX, figs. 1-3; Cooper. Proc. Cal. Acad. Sci., IV, 1870, 
p. 64. 

Siredon gmcilis Baird, Rep, Pac. R. R. Surv., X, 1869, p. 13, pi. 

XLIV, fig. 2 (type locality, Cascade Mountains, near latitude 40'). 
Camarataxis mandat a CoPE, Proc. Acad. Nat. Sci. Phila., 1859. p. 
123. 

Amhlysfoma? nebulosum Cope, Proc. Acad. Nat, Sci. Phila., 1866, 
p. 300. 

Amhlysfoma fignnum CoPE, Proc. Acad. Nat. Sci. Phila., 1867, p. 
179; Stratth, Mem. Acad, Imper. Sci. St. Petersb., Ser. 7, 
XVI, No. 4, 1870, p. 63; Cope, Bull. U. S. Nat. Mus., No. 1, 
1876, p. 25; Smith. Geol. Surv. Ohio, IV, 1882, p. 720; Bor- 
LENGER, Cat. Batrach. Grad. Brit. Mu.s., 1882, p. 43; Yarrow, 
Bull. U. S. Nat. Mus., No. 24, 1883, p. 148; Cope. Bull, U. S. 
Nat. Mus., No. 34, 1889, p. 68, fig. 12, pi, XXV, fig. 7; Stejneger, 
N. Amer. Fauna, No, 3, 1890, p. 116; Cragin, Trans. Kansas 
Acad. Sci., VII, 1906, p. 119; Mearns, Bull. U. S. Nat. Mus.. 
No. 66, 1907, p. 81; Powers, Nebraska Univ. Studies, VII, 1907, 
p, 197; Boulenger, Proc. Zool. Soc. London, 1913, p. 403, text- 
figs. 76, 76, pp. 406, 407; Surface, Zool. Bull. Penna. Dept, Agric., 
HI, Nos. 3-4, 1913, p. 89. 
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Amhlystoma ohscurum Cope, Proc. Acad. Nat. Sci. Phila., 1867, p* 
192; Strauch, Mem, Acad. Imper. Sci. St. Petersb., Ser. 7, 
XVI, No. 4, 1870, p. 63. 

Amhlystoma mavortium calif oimiense Cope, Bull. U. S. Nat. Mus., 
No. 1, 1875, p. 26; Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, 
pp. 150, 192. 

Siredon tigrina Veilasco, La Naturaleza, IV, 1878, p. 209, pis. VII, 
VIII. 

Amhlystoma tigrinum calif oi’niense Cope, Bull. U. S. Nat. Mus., 
No. 34, 1889, p. 86; Mbarns, Bull. U. S. Nat. Mus., No. 66, 1907, 
p. 81; Storer, Copeia, 1916, No. 24, p, 66. 

Amhlystoma trisrupHim COPB, Proc. Acad. Nat. Sci. Phila., 1867, 
p. 194 (type locality, Ocate Creek, on the eastern side of the 
Sangrre de Cristo Mountains, New Mexico) ; CouKS, Surv. W. 
100th Merid., V, 1875, p. 633; Boulenger, Cat. Batrach. Grad. 
Brit. Mus., 1882, p. 46; Yarrow, Bull. U. S. Nat. Mus., No. 24, 
1883, p. 150; Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 86. 

Distribution . — ^The Tiger Salamander is known to occur in many 
parts of the eastern United States and in Mexico. In western 
North America, it has been found in Washington, Oregon, Idaho, 
Utah, Arizona, and central California. 

In California, it has been secured in Shasta (McCloud River), 
Humboldt (spring at 1,500 feet in the coast range). Sonoma 
(Petaluma), Sacramento (Gall), San Joaquin iRipon, .Stockton, 
Bellota), Contra Costa (Pacheco two inile.<5 wc'-t from (Concord), 
Stanislaus (La Grange), Alameda (Oakland), Santa Clara (Palo 
Alto, Mayfield. Stanford University, Mount Hamilton), San Benito 
(San Juan), Monterey (Monterey), Merced (Merced), Fresno 
(Fresno, Oleander), Kings (Kings River below Kingsburg) and 
Kem (Fort Tejon), counties. 

In Oregon. Astoria. Portland, the Cascade Mountains at lati- 
tude 44°, and The Dalles, are represented by specimens in the 
U. S. National Museum. 

In Washington, it has been collected at Medical Lake, Spokane 
County, and Colville, Stevens County. 

In Idaho, it has been reported from only Jefferson (Market 
Lake), Oneida (Malad), and Bear Lake (Bear Lake, Deep Lakes, 
Bloomington Canyon), counties, and the Snake River. 

In Utah, the Tiger Salamander has been collec^ted in Washing- 
ton (Oak Valley at 9, GOO feet in the Kolob Plateau, Le Verkin 
Breaks at 8,000 feet), Iron (Duck Lake at 10,000 feet on the 
Markagunt Plateau), Garfield (Panquitch Lake), Beaver (Ottei 
Lake at 10,0(K) feet in the Tischar Mountains), Utah (Utah Lake). 



AMPHIBIANS OF WESTERN NORTH AMERICA 


No. 16] 


35 


Wasatch (Lake Solitude at about 9,000 feet), Salt Lake (Fort 
Douglas), and Davis (Kaysville), counties. 

Arizona specimens have been taken at Flagstaff, San Francisco 
Mountains, Prescott, Long Lake, White Mountains, Bonito Canyon, 
and “Southern Arizona”. 


Description . — General form moderately large. Limbs strong 
and well-developed. No parotoid gland. Tail cylindro-conical, 
flattened distally. Head depressed, snout rounded, not overhang- 
ing in profile. A very distinct gular fold. Eyes small, separated 
anteriorly by one and one-half times the length of the orbital slit. 
A prominent dorsal groove reaching from back of head to base 
of tail. Nostrils small, opening laterally near corners of snout, 
separated by a little more than their distance from pupil. Line 
of lip not undulate. Vomerine teeth posterior to and extending 
to the outer ends of the nares, forming a nearly straight series 
meeting at a slight angle medially and extending to a point slightly 
forward of the anterior ends of the inner nares. Tongue rounded, 
attached along median line, slightly free laterally. Neck short, 
a little narrower than width of body. Costal grooves twelve to 
fifteen, normally thirteen. Anterior limbs with four and posterior 
with five digits. Digits moderate, without terminal disk-like 
expansions. Tail without constriction behind vent, with well- 
marked lateral grooves anteriorly. Cloacal region much swollen. 
Skin smooth, but covered with the mouths of small glands on dorsal 
and lateral surfaces. 

Ground color black or bluish-black. Back, top of head, sides, 
top of limbs and ventral surfaces covered with large spots or 
blotches of straw-yellow. 


Measurements op 0 Specimens in the Collection op the 
California Academy of Sciences 


Snout to anus 

73 

75 

75 

80 

85 

98 

Front of anus to end of tail 

62 

102 

72 

79 

87 

97 

Width of head 

16 

19 

17 

17 

18 

22 

Snout to orbit 

6 

8 

8 

7 

9 

9 

Snout to gular fold 

18 

23 

18 

21 

22 

26 

Snout to fore limb 

25 

30 

27 

67 

32 

36 

Gular fold to anus 

56 

52 

57 

59 

63 

72 

Axilla to groin 

35 

40 

37 

39 

38 

47 

Adpressed limbs overlap 

7 

13 

11 

10 

16 

14 

Fore limb 

22 

26 

26 

25 

29 

31 

Hind limb . 

25 

34 

29 

27 

31 

36 

Heel to end of longest toe 

10 

14 

12 

14 

14 

15 

Breadth of foot 

11 

14 

11 

10 

14 

16 
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Remarks , — ^Recently transformed specimens taken at Salt Lake 
City, Utah, have the ground color brown, or greenish-brown, 
marbled with black. The sides and ventral surfaces are brown, 
marbled with black. 

Habits . — ^Recently transformed individuals were taken in Lake 
Solitude, Wasatch Mountains, Utah, in the early part of July while 
snow was still on the ground. In San Benito County, California, 
one was found about a foot below the surface of the ground in 
a ground squirrel burrow. 

Genus 3. Dicamptodon 

Dieamptodon Strauch, Mem. Acad. Sci. St. Petersb., Ser. 7, XVI, 1870, 
p. 68 (type, ensatus). 

In this genus the parasphenoid teeth and parotoid glands are 
absent. The tongue is adherent. The digits are comparatively 
short and the limbs well developed. The skin is smooth. 

A single species is represented within the geographical limits 
of this work. 


Dicamptodon ensatus (Eschscholtz) 

Pacific Giant Salamander 
Plate 3 

Triton ensatus Eschscholtz, Zoologrischer Atlas, Pt. 5, 1883, p. 6, 
pi. XXII (type locality, central California) ; Van Denburoh, 
Proc. Calif. Acad. Sci., Ser. 4, VI, No. 7, 1916, p. 221. 
Amhlystoma tenehrosum Baird & Girard, Proc. Acad. Nat. Sci. 
Phila., VI, 1852, p. 174 (type locality, Oregon) ; Baird, Rep. 
Pac. R. R. Surv., XII, 1860, Pt. II, pi. 31, fig. 1; Cope, Proc. 
Acad. Nat. Sci. Phila., 1867, p. 202; Strauch, Mem. Acad. 
Imper. Sci. St. Petersb., Ser. 7, XVI, No. 4, 1870, p. 65; Cope, 
Bull. U. S. Nat. Mus., No. 1, 1875, p. 26; Smith, The Tailed 
Amphibians including the Csecilians, 1877, p. 45; Boulenger, 
Cat. Batrach. Grad. Brit. Mus., 1882, p. 49; Yarrow, Bull. U. S. 
Nat. Mus., No. 24, 1883, p. 152; Cope, Proc, Acad. Nat. Sci. 
Phila., 1883, p. 23; Townsend, Proc. U. S. Nat. Mus., X, 1887, 
p. 240. 

Xiphonura tenebrosa GiRARD, U. S. Explor. Exped., Herpet., 1858, 
p. 14, pi. I, figs. 9-17. 

Dicamptodon ensatus Strauch, Mem. Acad. Sci. St. Petersb., Ser. 
7, XVI, No. 4, 1870, p. 69; Cope, Bull. U. S. Nat. Mus., No. 1, 
1875, p. 26; Boulenger, Cat. Batrach. Grad. Brit. Mus., 1882, 
p. 38; Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 192; Van 
Dbnburgh, Proc. Calif. Acad. Sci., Ser. 4, VI, No. 7, 1916, p. 
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221; STEJNBGBa & Bakbour, Check List N, Amer. Amph. Kept. 
1923, p. 7; Pratt, Verteb. Animals of the U. S., 1923, p. 149; 
Stoker, Univ. Calif. Publ. ZooL, XXVII, 1925, p. 77. 

Chondrotm tenebrosus Cope, Amer. Naturalist, 1887, p. 88; Cope, 
Bull. U. S. Nat. Mus., No. 34, 1889, p. Ill, fig. 24, pis. XXII, 
XXIII, XXIV, figs. 1-3. 

Ambystoma enaatum Grinnell & Camp, Univ. Calif. Publ. ZooL, 
XVII, No. 10, 1917, p. 139; Dunn, Proc. New England Zool. 
Club, VII, 1920, p. 65. 

Ambyatoma tenebroaum Stejnexser & Barbour, Check List N. Amer. 
Amph. Kept., 1917, p. 11; Fowler & Dunn, Proc. Acad. Nat. 
Sci. Phila., 1917, p. 11; Dunn, Bull. Mus. Comp. Zool., LXII, 
No. 9, 1918, p. 468. 

Description , — General form robust. Limbs strong and well 
developed. Temporal regions in large specimens much swollen. 
A prominent dorsal groove reaching from back of head to base 
of tail. Tail cylindro-conical, compressed distally. Head broad, 
depressed, snout rounded, not overhanging in profile. Eyes very 
large and bulging, separated anteriorly by twice the length of 
the orbital slit. Nostrils small, opening laterally near corners 
of snout, separated by their distance from pupil. Line of lip 
straight, with a sharp turn downwards at the terminus. Vomerine 
teeth in two undulate series posterior to the inner nares, touching 
on the median line with the apex turned backwards. Maxillary 
teeth prominent. Inner nares much closer than external. Tongue 
large, ovate, attached along the median line, slightly free laterally. 
Neck short, a little narrow'er than width of body. Costal grooves 
normally twelve. Anterior limbs with four and posterior with 
five digits. Digits short, depressed, with small terminal knobs. 
Skin smooth, or in large adults slightly roughened on lateral sur- 
faces, pitted with the mouths of small glands. 

Dorsal and lateral surfaces purplish-brown, mottled or reticu- 
lated w'ith >ery dark brown or black. Belly and under surface 
of tail and digits a light brown or yellowish-white. Gular region 
a slightly lighter shade of the dorsal coloring reticulated with 
dark brown. 

Distribution , — This large salamander ranges from Briti.sh Co- 
lumbia south along the coast to Monterey Bay, California. 

In British Columbia, it has been reported from Sumas Lake 
and Chile weyuck or Chilliwack Lake. 

In Washington, it has been found on Puget Sound, and in King 
(Lake Washington, Soenic), Mason (Lake Cushman). Pierce 
(Mount Rainier), counties, and on Tye River. 
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In Or^on, it has been taken in Clatsop (Astoria), Tillamook 
(Tillamook), Lincoln (Yaquina), and Coos (Empire), counties. 

In California, it has been taken in Del Norte (Requa, Shallow 
Creek), Shasta (Lower McCloud River, Baird), Humboldt (Orick, 
Fair Oaks, Hoopa Valley), Mendocino (Mendocino City), Lake 
(Glenbrook, Allen Springs), Sonoma (Agua Caliente, Camp 
Meeker, Freestone), Napa (St. Helena, St. Helena Mountains), Marin 
(Tomales Bay, six miles west from Inverness, Big Carson Creek, 
Lagunitas, Fairfax, Muir Woods, Mill Valley, Paper Mill Canyon 
near San Geronimo, San Rafael. Sausalito, four miles west from 
Sausalito), Alameda (Berkeley), San Mateo (La Honda), Santa 
Clara (Stevens Creek Canyon, Saratoga, Los Gatos, Boulder), and 
Santa Cruz (Boulder Creek, Felton), counties. 


Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 

98 

106 

128 

133 

143 

167 

Front of anus to end of tail 

76 

80 

107 

113 

107 

137 

Width of head 

24 

24 

29 

30 

34 

35 

Snout to orbit 

12 

12 

15 

16 

15 

17 

Snout to gular fold 

27 

27 

36 

38 

39 

43 

Snout to fore limb 

36 

45 

51 

50 

53 

55 

Gular fold to anus 

71 

79 

92 

95 

104 

124 

Axilla to groin 

50 

50 

62 

68 

60 

87 

Adpressed limbs overlap 

11 

14 

14 

6 

8 

6 

Fore limb 

27 

28 

33 

37 

34 

37 

Hind limb 

37 

37 

45 

44 

48 

48 

Heel to end of longest toe ... 

16 

21 

20 

24 

26 

23 

Breadth of foot 

16 

12 

18 

21 

20 

19 


Habits . — This salamander is mostly found in the dampest parts 
of the dense redwood forests under large slabs of bark that have 
been partly embedded in the earth for a considerable period of 
time. 


Remarks . — This species grows to a greater size than any other 
within the geographical limits of this work. 

Genus 4. Rhyacotritoii 

Rhyacotriton DuNN, Proc. N. England Zool. Club, VII, 1920, p. 66 
(type, olympicus). 

In this genus the tongue is large with lateral borders free. The 
vomerine teeth are in two short series. The skin is smooth with 
lateral surfac es minutely pitted. 

It is represented in North America by a single species. 
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Rhyacotriton olympicus (Gaige) 

Olympic Salamander 
Plate 4 

Ranodon olympicus Gaige» Occas. Papers Mus. Zool. Univ. Mich., 
No. 40, 1917, p. 2 (type locality. Lake Cushman, Washington) ; 
Gaige, Occas. Papers Mus. Zool. Univ. Mich., No. 84, 1920, p. 
2; Stejneger & Barbour, Check List N. Amph. Kept., 1917, p. 
13; Dunn, Bull. Mus. Comp. Zool., LXII, No. 9, 1918, p. 456. 
Rhyacotriton olympicua Dunn, Proc. New England Zool. Club., VII, 
1920, p. 66; Stejneger & Barbour, Check List N. Amer. Amph. 
Kept., 1923, p. 8; Pratt, Verteb. Animals of the U. S., 1923, 
p. 149. 

Description , — Size small. Limbs short and well developed, fail- 
ing to meet when adpressed. Tail cylindro-conical. Head slightly 
depressed. Snout rounded, not overhanging in profile. Eyes 
moderate, separated anteriorly by about twice the length of the 
orbital slit. Nostrils small, opening laterally near corners of 
snout, separated by about the length of the orbital slit. Line of 
lip straight. Vomerine teeth in two short series, starting at a 
point just posterior to the internal nares, converging backward 
but not meeting on the median line. Tongue ovate, attached along 
median line, lateral borders slightly free. Neck about equal to 
width of body. A prominent mid-dorsal groove from back of 
head to base of tail. Parotoid gland present but not well de- 
veloped. Fourteen costal grooves between limbs. Anterior limbs 
with four and posterior with five digits. Digits short, with small 
terminal knobs. Tail greatly compressed distally, with well de- 
fined lateral grooves near base. Skin smooth with minute pits 
on dorsal and lateral surfaces. 

Color on dorsal surfaces and upper part of sides brownish or 
sepia brown. Under surfaces yellowish-white, gular region having 
a few small brownish spots. Sides of neck and lateral surfaces 
between limbs with a few scattered white dots. 
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Measurements of 6 Specimens in the Collection of the 


California Academy 

OP Sciences 



Snout to anus 

34 

34 

35 

36 

37 

37 

Front of anus to end of tail 26 

24 

26 

24 

26 

25 

Width of head 

6 

6 

6 

6 

7 

5 

Snout to orbit 

2 

2 

2 

2 

2 

2 

Snout to gular fold 

8 

8 

9 

8 

9 

8 

Snout to fore limb 

11 

10 

11 

10 

12 

12 

Gular fold to anus 

26 

26 

26 

26 

28 

29 

Axilla to groin 

20 

19 

19 

19 

21 

21 

Adpressed limbs fail to 
meet by 

5 

6 

6 

6 

6 

4 

Fore limb 

9 

6 

9 

8 

9 

8 

Hind limb 

9 

8 

10 

10 

10 

11 

Heel to end of longest toe . . 

4 

5 

6 

4 

4 

4 

Breadth of foot 

4 

5 

4 

4 

5 

5 


Habits . — This salamander is apparently abundant in north- 
western Washington, where the Academy’s series was seimred. It 
is usually found under stones and moss in the smaller streams. 

Distribution . — This small species has been found only in north- 
western Washington, where it has been taken in Clallam (five 
miles south from Forks), Jefferson (Hoh River near Fisher’s ranch 
near Spruce), Chehalis (Quiniault), and Mason I Mount Ellinor, 
Lake Cushman, Mount Rose), counties. 

Family III. PLETHODONTID/E. 

Cope states the osteological characters of this family as follows: 
Vertebrae amphicoelous, simple below. fAhmoid wanting; no 
pterygoid. Carpus and tarsus cartilaginous. Vomeropalatine 
bones not produced posteriorly over parasphenoid; dentigerous 
plates on the parasphenoid. Ceratohyal undivided, articulating 
direc!tly with the quadrate bone or cartilage; no otohyal. One 
only, the first epibranchial in adults; second basibranchial not 
connected with the first. Stapes not connected with the quadrate, 
by cartilage in adults. Vestibule, inner wall osseous (Bull. U. 
S. Nat. Mus., No. 34, 1889, p. 119). 

This family includes most of our genera and species of sala- 
manders. They are terrestrial in their mode of life and do not 
enter the water even to lay their eggs. The eggs are of very large 
size, without pigment, and are enclosed in gelatinous capsules. The 
young emerge from these capsules fully formed, but with small 
gills, which they quickly lose. 
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Synopsis of Genera 

a. — ^Tongue attached along median line forward to its anterior 


margin, free laterally and behind. 

b. — Hind foot with only four toes Batrachoseps. — p. 41 

b*. — Hind foot with five toes. 

c. — Tail with strong basal constriction. 

bb. — No palmar tubercles Plethodon. — p. 51 

bb’. — Palmar tubercles present Ensatina. — p. 59 


c*. — Tail without basal constriction; one premaxillary bone; 
maxillary bone without teeth posteriorly, decurved, 
forming a cutting edge; anterior teeth large and few; 
line of lip turned strongly upward posteriorly in adults; 
temporal region often much swollen Aneides. — p. 65 

a\ — Tongue attached by a central pedicel only; free all around 
Hydromantes. — p. 76 

Genus 5. Batrachoseps 

Batroehoaepa BONAPARTE, Fauna Italica, II, 1839, fol. 131 (type, 
attenuatua) , 

In this genus both vomerine and parasphenoid teeth are present. 
The teeth in the jaws are of normal size. The parietal bones are 
not completely ossified, leaving a large parietal fontanelle. The 
premaxillaries are united into a single bone. The tongue is at- 
tached along a median line, except posteriorly. Both anterior 
and posterior limbs are small and weak, and each has but four 
digits, the inner of which is rudimentary. The skin is smooth, 
pitted with the mouths of small glands which secrete a sticky 
mucus. 

The few known species of this genus are all confined to western 
North America. One is known only from Alaska. The others 
are Californian, one of which, however, extends its range from Lower 
California and southern Oregon. These are terrestrial salamanders 
which often are found in considerable colonies under or in decay- 
ing wood in moist places. As the surface dries they probably bur- 
row in the soil. The eggs are laid in damp situations. All the 
species are extremely elongate with very poorly developed limbs. 

Synopsis of Species and Subspecies 

a. — Vomerine teeth in two separate series, 
b. — Costal grooves eighteen or more. 
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c. — Costal grooves twenty-one; tail excessively elongate. 

Alaska B, a. caudatus. — p. 42 

(!*. — Costal grooves eighteen to twenty ; tail moderate in 
length; dorsal region dark; belly usually light brown. 
San Diego County, California, and Lower California 

B. a. leucopus. — p. 43 

b\ — Costal grooves usually seventeen; tail moderate in length; 
dorsal region lighter; belly usually yellowish. San Miguel, 

Santa Rosa, and Santa Cruz Islands 

B. a. paeificus. — p. 45 

a*. — Vomerine teeth in a single patch. 

bb. — Smaller; head narrower; tail longer; limbs shorter; color 
darker, especially on ventral surfaces which are gray, slate 

or blackish B. a. attcnuatus. — p. 47 

bb^ — Larger; head and tail robust; limbs longer; color paler, 

especially on ventral surfaces which are yellowish 

B. a, major. — p. 50 

Batrachoseps attenuatus caudatus Cope 
Alaska Salamander 

Batrachoseps cavdatus Cope, Bull. U. S. Nat. Mus., No. 34, 1889, 
p. 126, fig. 27, pi. LXXXI, fig. 2, (type locality, Hasaler Harbor, 
Alaska, “Probably on Anette [=Annette] Island, S. E. Alaska”, 
see Stejneger & Barbour); Camp, Univ, Calif. Publ. ZooL, XII, 
No. 12, 1915, p. 330; Stejneger & Barbour, Check List N. Amer. 
Amph. Kept., 1917, p. 13; Stejneger & Barbour, Check List 
N. Amer. Amph. Kept,, 1923, p. 9. 

Batrachoseps attenuatus caudatus Dunn, Smith College Anniv. Pubis., 
1926, p. 232. 

Description, — General form elongate, slender. Body cylindric 
or somewhat flattened. Tail conical, a little less than twice the 
length of head and body. Head depressed, little broader than neck, 
rounded in outline from above. Snout rounded or truncate from 
above, truncate and high in profile. Eyes large and rather promi- 
nent, separated anteriorly by about the length of the orbital slit. 
Nostrils small, near corners of snout, separated by a little more 
than their distance from orbits. Upper jaw overhanging lower. 
Line of lip nearly straight. Vomerine teeth in two nearly straight 
very oblique series which nearly meet on the median line posteriorly, 
and anteriorly do not extend to the internal nares. Parasphenoid 
teeth separated into two distinct patches by a space which is broad 
posteriorly but narrow anteriorly; extending nearly to the vomerine 
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series. Internal nares are rather small, in front of and a little 
external to the anterior ends of the vomerine teeth. Tongue large, 
oval, not emarginate, attached along the median line, free laterally 
and posteriorly. Neck not distinct from body, with several vertical 
and longitudinal grooves. Gular fold well marked. Costal groov^es 
twenty-one, continued across belly but not visible on back. Limbs 
short, weak, each with four digits. Digits with rounded truncate 
ends, inner digit short, rudimental, others well developed, second 
and fourth nearly equal, third longest, web small or absent. Tail 
more slender than body, excessively elongate. A more or less dis- 
tinct dorsal longitudinal groove. Skin smooth with minute pits. 
Adpressed limbs widely separated. 

The general color is described by Cope as brown, deeper on 
the lateral regions to a line on each side of the back, and on the 
anterior half of the belly and on the upper surface of the distal 
part of the tail. The gular region and chin are yellowish. 

Measurements of the Type in the Collection of the United 


States National Museum 

Total length 160 

Length to base of tail 57 

Length of tail 103 

Snout to axilla 11^ 

Snout to groin 51 

Width of head 6 

Fore limb 6^/6 

Hind limb 7 


Remarks . — This species is known only from the single type speci- 
men. It is closely related to B. a. attenuatus but is said, by Cope, 
to differ in (1) having the parasphenoid teeth in two patches; (2) 
the absence of dorsal grooves; 13) the \ery elongate tail: (4) the 
longer patches of vomerine teeth. 

Distribution . — The only known specimen is recorded by Cope 
as having been colle<’ted at Hassler Harbor. Alaska. Stejneger 
arid Barbour stale that it probably came from Annette Island, south- 
eastern Alaska. 

Batrachoseps attenuatus leucopus Dunn 
Coronados Islands Salamander 
Plate 5. figure 1 

Batrachoseps aitennnfus Van Denburgh & SLE%aN, Proc. Calif. 
Acad. Sci., Ser. 4, IV, p. 139. 

Bat7*acho8eps leucopuft Dunn, Copeia, No. 109, 1922, p. 61, (type 
locality, Los Coronados Islands, North Island, Lower California) ; 
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Stsjnbgbr a Barbour, Check List N. Amer. Amph« Kept., 1923, 
p. 9. 

Batrachoseps attemuitus leucopus Dunn, Anniv. Pubis. Smith Col- 
lege, 1926, p. 241; Klauber, Zool. Soc. San Diego, Bull. No. 3, 
1927, p. 1. 

Description . — General form elongate, slender. Body and tail 
cylindric or somewhat flattened. Tail equal to or very little longer 
than body. Head depressed, narrow, rounded in outline from 
above. Snout truncate from above, high in profile. Eyes promi- 
nent, separated anteriorly by a little more than the length of the 
orbital slit. Nostrils small, near corners of snout, separated by 
a little more than their distance from orbits. A very indistinct 
nasolabial groove, extending about half way or a little over half 
way to margin of lip. Upper jaw overhanging lower. Line of 
lip straight to posterior end of orbital slit, then deflected down- 
ward. Vomerine teeth in two series reaching almost to the in- 
ternal nares. Parasphenoid teeth separated by a narrow space 
posteriorly but confluent anteriorly, extending nearly to the 
vomerine series. Tongue moderate, somewhat rounded, attached 
along the median line, free laterally and posteriorly. Neck not 
distinct from body, a longitudinal line reaching from eye to fore 
limb. Gular fold distinct. Costal grooves between limbs usually 
eighteen, continued nearly to midline on back and belly. Limbs 
short, weak, each with four digits. Digits with round knob-like 
ends, inner digits short, rudimental, others well developed, second 
and fourth equal, third longest, web small or absent. Tail more 
slender than body, well marked with lateral grooves. A more or 
less indistinct longitudinal groove, most distinct on neck and pelvic 
region. Skin smooth with minute pits. Adpressed limbs widely 
separated. 

Color in alcoholic specimens above chestnut browm, the wide 
dorsal stripe being bordered by a narrow stripe of black or very 
dark brown. Lateral and under surfaces light brown, minutely 
spotted with white. 

Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 37 37 37 37 38 40 44 

Front of anus to end of tail 43 37 41 41 37 46 46 

Width of head 4 5 5 5 6 6 6 

Snout to orbit 1% 1 1 2 1 

Snout to fore limb 10 11 10 10 10 10 11 

Axilla to groin 24 24 23 23 26 26 29 

Fore limb 6 6 6 6 6 6 6 

Hind limb 6 6 6 6 6 6 6 
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Remarks. — ^There seems to have been some doubt as to the range 
of the southern form of Batrachoseps but on examining a series 
from the San Pedro Martir Mountains, Lower California, Mexico, 
it seems certain that the subspecies leucopus extends to that locality. 

Habits. — In the San Pedro Martir Mountains this salamander 
was found under the bark of fallen trees. On the Coronados Islands 
it was found under stones. 

Distribution. — To this southern form of Batrachoseps have been 
referred specimens recorded from Bonsall, Wildwood, Mussey. La 
Jolla, San Diego, Spring Valley, Cottonwood and Descanso, San 
Diego County, California. 

From Lower California, specimens have been recorded from the 
San Pedro Martir Mountains and the Coronados Islands. 


Batrachoseps attenuatus pacificus (Cope) 

Island Salamander 
Plate 5, figure 2 

Hemidactylium pacificum Cope, Proc. Acad. Nat. Sci. Phila., 1865. 
p. 195 (type locality, Santa Barbara. California [probably one 
of the Channel Island.*?]). 

Balrachoifeps pacificufi CoPE, Proc. Acad. Nat. Sci. Phila., 1869, pp. 
97, 98; Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 26; Smith, 
The Tailed Amphibians including the CsBcilians, 1877, p. 80; 
Boxjijonger, Cat. Batrach. Grad. Brit. Mus., 1882, p. 59; Yar- 
row, Bull. U. S, Nat. Mus., No. 24, 1882 (1883), p. 153 (part); 
Cope, Bull. U. S. Nat. Mus., No. 34. 1889. p, 129 (part); Van 
Dbnburgh. Proc. Calif. Acad. Sci.. Ser. 3, Zool., IV. No. 1, 1906, 
pp. 3, 6, 11, pi. Ill, figs. 1-7; Van Denburgh & Slbvin. Proc. 
Calif. Acad. Sci., Ser. 4, IV, 1914, pp. 132, 134, 135; Camp, 
Univ. Calif. Publ. ZooL, XII, No. 12, 1915, p. 330; Grinneix 
& Camp, Univ. Calif. Publ. Zool., XVII, No. 10, 1917, p. 136; 
Stbjneger & Barbour, Check List N. Anier. Amph. Kept.. 1917, 
p. 13; Dunn, Bull. Mus. Comp. Zool., LXII, No. 9, 1918. 
p. 458; STEJNEGE31 & Barbour, Check Li.st N. Amer. Amph. 
Kept, 1923, p. 9; Pratt, Verteb. Animals of the U. S.. 1923, 
p. 161; Stoker, Univ. Calif. Publ. Zool., XXVII, 1925, p. 101. 
Hatrachoseps atteniuxtu^ pacificus, Dunn, Anniv. Pubis. Smith Col- 
lege, 1926, p. 236. 

Description. — (Jeneral form elongate, slender. Body cylindrir 
or somewhat flattened. Tail conical, a little longer than head and 
body. Head depressed, rather broad, nearly circular in outline 
from above. Snout rounded or truncate from above, truncate and 
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high in profile. Eyes large and rather prominent, separated an- 
teriorly by about the length of the orbital slit. Nostrils small, 
near comers of snout, separated by a little more than their dis- 
tance from orbits. A very indistinct nasolabial groove, not extend- 
ing to margin of lip. Upper jaw overhanging lower. Line of lip 
nearly straight to below eye, then deflected downward. Vomerine 
teeth in two nearly straight very oblique series which nearly meet 
on the median line posteriorly, and anteriorly do not extend to the 
internal nares. Parasphenoid teeth separated by a narrow space 
posteriorly but confluent anteriorly, extending nearly to the 
vomerine series. Internal nares rather small, in front of the 
anterior ends of the series of vomerine teeth. Tongue large, oval, 
not emarginate, attached along the median line, free laterally and 
posteriorly. Neck not distinct from body, with several vertical 
and two or three longitudinal grooves. Gular fold well marked, 
continued forward on side of neck to eye; one or two indistinct 
grooves anterior to gular fold. Costal grooves between limbs 
usually seventeen, occasionally sixteen or eighteen,’ continued 
nearly to mid-line on back and belly. Limbs short, weak, each 
with four digits. Digits with rounded knob-like ends, inner digit 
short, rudimental. others well developed, second and fourth nearly 
equal, third longest, web small or absent. Tail more slender than 
body, with well marked lateral grooves. A more or le^^s indistinct 
dorsal longitudinal groove, most distinc t on neck and pelvic region. 
Skin smooth with minute pits. Adpressed limbs widely separated. 

Color in alcoholic specimens above yellowish-brown, paler on 
head and limbs and often becoming fawn-color on tail. Upper 
lip and all lower surfaces white or dull yellow. Young are much 
darker than adults, with lower surfaces often minutely dotted with 
browm. 


Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 

25 

36 

49 

52 

52 

56 

Front of anus to end of tail 

20 

81 

64 

56 

63 

59 

Width of head 

3% 

5 

7 

6 Mi 

7 

8 

Snout to orbit 

2 

2 

3 

3 

3 

3 

Snout to fore limb 

7 

10 

13 

13 

14 

14 

Axilla to groin 

15 

22 

31 

36 

33 

38 

Fore limb 

5 

7 

9 

9 

m 

9 

Hind limb 

5% 

7% 

9% 


9% 

10 


' In fifty upoelmens the^ coetal grooves are •eventeen 40 times, sixteen 6 times, 
and eighteen 4 times. 
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Remarks , — One specimen has five toes on one hind foot. 

Distribution , — This salamander seems to be confined to San 
Miguel, Santa Rosa and Santa Cruz islands, California. It is pos- 
sible that it occurs also on the Ana Capa islands, but it has not 
yet been found there. 

Habits . — This species doubtless burrows in the earth. It usually 
is found under sticks, stones, or lumps of earth in moist places. 
I have found it also under the loose bark of fallen trees. 


Batrachoseps attenuatus attenuatus (Eschscholtz) 

Slender Salamander 
Plate 5, figure 3 

Salamandra nttennata Eschscholtz, Zoologischer Atlas, Pt. 5, 1833, 
p. 1, pi. XXI, figs. 1-4 (type locality, California). 

Batrachosepa attenuutua Gray, Cat. Batrach. Grad. Brit. Mus., 1850, 
p. 42; Hallowell, Journ. Acad. Nat. Sci. Phila., IV, 1868, p. 
348; Cooper, Rep. Pac. R. R. Surv., XII, 1860, Zool., p. 8, pi. XXXI, 
fig. 6; Cope, Proc. Acad. Nat. Sci. Phila., 1869, p. 98; Coopsai, 
Proc. Calif. Acad. Sci., IV, 1870, p. 64; Strauch, Mem. Acad. 
Imper. Sci. St. Petersb., Ser. 7, XVI, No. 4, 1870, p. 85; Cope, 
Bull. U. S. Nat. Mus., No. 1, 1875, p. 26; Smith, The Tailed 
Amphibians including the Caecilians, 1877, p. 79; Lockington, 
Amer. Naturalist, XIV, 1880, p. 295; Boulenger, Cat. Batrach. 
Grad. Brit. Mus., 1882, p. 60; Yarrow, Bull. TJ. S. Nat. Mus., 
No. 24, 1883, p. 152; CoPE, Proc. Acad. Nat. Sci. Phila., 1883, 
p. 28; Cope, Bull. U. S. Nat. Mus. No. 34, 1889, p. 127, fig. 28; 
Van Dbnburgh, Proc. Calif. Acad. Sci., Ser. 2, V, 1895, p. 660; 
Van Denburgh, Proc. Calif. Acad. Sci., Ser. 3, Zool., IV, No. 
1, 1905, pp. 3. 16; Burke, Amer. Naturalist, XLV, 1911, p. 413; 
Van Denburgh & Slevin, Proc. Calif. Acad. Sci., Ser. 4, IV, 
1914, pp. 132, 137, 139; Camp, Univ. Calif. Publ. Zool., XII, 
No. 12, 1916, p. 330; Ruthung, Copeia, 1915, No. 25, p. 62; 
Grinneijl & Camp, Univ. Calif. Publ. Zool., XVII, No. 10, 1917, 
p. 136; Stejneger & Barbour, Check List N. Amer. Amph. 
Rept., 1917, p. 13; Fowtlbr & Dunn, Proc. Acad. Nat. Sci. Phila., 
1917, p. 26; Dunn, Bull. Mus. Comp. Zool., LXII, No. 9, 1918, 
p. 459; Stephens, Trans. San Diego Soc. Nat. Hist.. Ill, No. 
4, 1921, p. 59; Nel5k>n, Mem. Nat. Acad. Sci., XVI, 1921, p. 
113; Schmidt, Bull. Amer. Mus. Nat. Hist., XLVI, Art. XI, 
1922, pp. 612, 616, 617, 620, 622, 632; Stejneger & Barbour, 
Check List N. Amer. Amph. Rept., 1923, p. 8; Pratt, Verteb. 
Animals of the U. S., 1923, p, 160; Grinnell & Storbr, Ani- 
mal Life in the Yosemite, 1923, p. 664; Stoker, Univ. Calif. 
Publ. Zool., XXVII, 1925, p. 89, 

Batrachoseps aftenuatm attenvattis Dunn, Anniv. Pubis. Smith 
College, 1926, p. 224. 


September 16, 192S 
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Batrcbckoaepa nigriventris Cope, Proc. Acad. Nat. Sci. Phila., 1869^ 
p. 98 (type locality, Fort Tejoit, Kem County, California) ; Copb, 
Bull. U. S. Nat. Mus., No. 1, 1876, p. 26; Boulengor, Cat. 
Batrach. Grad. Brit. Mus., 1882, p. 60; Yabrow, Bull. U. S. 
Nat. Mus., No. 24, 1883, p. 153; CoPB, Bull. U. S. Nat. Mus., 
No. 34, 1889, p. 129; Fowler & Dunn, Proc. Acad. Nat. Sci. 
Phila., 1917, p. 26. 

Batraekoseps pacificus CoPE, Bull. IT. S. Nat. Mus., No. 34, 1889, 
p. 129 (part). 

Batraekoseps catalirue Dunn, Copeia, No. 109, 1922, p. 62 (type lo- 
cality, Santa Catalina Island, California). 

Batraekoseps atteniiatus cataUnm Dunn, Anniv. Pubis. Smith Col- 
lege, 1926, p. 239; Stoker, Univ. Calif. Publ. ZooL, XXVII, 
1925, p. 98. 

Description . — (General form elongate, slender. Body and tail 
cylindric or somewhat flattened. Tail longer than body. Head 
depressed, narrow, oval in outline from above. Snout truncate 
from above, high in profile. Eyes moderately large, separated 
anteriorly by a little more than the length of the orbital slit. 
Nostrils small, near corners of snout, separated by a little more 
than their distance from orbits. A very indistinct nasolabial 
groove, extending about half way to margin of lip. Upper jaw 
overhanging lower. Line of lip straight to posterior end of orbital 
slit, then deflected downward. Vomerine teeth in an irr^ular 
patch reaching almost to the internal nares. Parasphenoid teeth 
separated by a narrow space posteriorly but confluent anteriorly, 
extending nearly to the vomerine patch. Internal nares small, in 
front of the anterior ends of the vomerine teeth. Tongue mod- 
erate, <^omewhat rounded, attached on median line, free laterally 
and posteriorly. Neck not distinct from body, a longitudinal groove 
reaching from the eye to the fore limb. Gular fold distinct. Costal 
grooves between limbs usually nineteen, occasionally twenty or 
twenty-one, continued nearly to midline on back and belly. Limbs 
short, weak, each with four digits. Digits with round knob-like 
ends, inner digits short, rudimental, others well developed, second 
and fourth equal, third longest, web small or absent. Tail more 
slender than body, well marked with lateral grooves. A more or 
le^s indistinct longitudinal groove, most distinct on neck and 
pelvic region. Skin smooth with minute pits. Adpressed limbs 
widely separated. 

Color in alcohol above light chestnut brown becoming darker 
laterally, the wide dorsal stripe being bordered by a narrow line 
of dark brown or black. Under surfaces light brown, slate or 
blackish, minutely spotted with white. 
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Measurements of 6 Specimens in the Cohjsction of the 
Caufornia Academy of Sciences 


Snout to anus 38 43 39 38 36% 43 

Front of anus to end of 

tail 63 60 48 48 64 60 

Width of head 4 6 4 % 4% 4 4% 

Snout to orbit 1% 1% 1% 1 1 1 

Snout to fore limb 8% 10 9 8 8 10 

Axilla to grroin 26 28 27 26 26 28 

Fore limb 6 4 6 6 6 6 

Hind limb 6 5 6 6 6 6 


^ Remarks, — I am unable to distinguish Dunn’s B, a, cataUnce 
fi }in attenuatus, B,a, catalinm as described by Dunn has a dark 
dorsal surface and light sides, while B, a, attenuatus has a light 
dorsal surface and dark sides. Two specimens in the Academy’s 
collection from Santa Catalina Island show the dorsal coloration 
to be lighter than that of the sides and I have seen specimens 
from Santa Catalina Island that agree perfectly in coloration with 
typical attenuatus. 

Habits. — Batrachoseps a. attenuatus is one of the most abundant 
salamanders in California. It inhabits moist situations in the pine 
forests of the coastal belt, where it sometimes lives in large 
colonies. I have taken over fifty out of a single rotten pine log. 

Distribution, — The known range of Batrachoseps attenuatus 
attenuatus extends from southern Or^on to San Diego County, 
California. 

In Oregon it has been taken at Gold Beach and Harbor. Curry 
County. 

In California, it is known to live in the coast region practically 
the entire length of the stale, along the western slope of the .Sierra 
Nevada, and at some points in the interior valleys. It has been 
collected in Del Norte (Smith River, Crescent City, Castle Rock, 
Wliale Rock, Requa), Humboldt (three miles north from Orick, 
Trinidad, Areata. Eureka, Carlolta, Alton, Elinor), Mendocino 
(Cahto, Mendocino, Coniptche, Ukiah), Sonoma (Skaggs Springs, 
Freestone, Duncan Mills, Camp Meeker, Petaluma). Napa (Napa, 
Saint Helena). Marin (Inverness, six miles south from Inverness. 
Bolinas Bay, Tocaloma, Mount Tamalpais. Muir Woods, Phoenix 
Gulch, Mill Valley, Sausalito. Angel Island), San Francisco ( Pre- 
sidio, Sutro Heights, Golden Gate Park), San Mateo (Colma. San 
Pedro Point, Moss Beach, Tunitas Creek, San Andreas Lake, San 
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Mateo, Redwood City, Menlo Park), Santa Clara (Palo Alto, Stan- 
ford University, San Jose, Alum Rock Canyon, Los Gatos, Coyote), 
Santa Cruz (Big Trees, Ben Lomond, Brookdale, Santa Cruz), San 
Benito (San Juan, Hollister), Monterey (Monterey, Pacific Grove, 
Carmel, Pescadero Point, six miles northeast from Soledad), Santa 
Barbara (Santa Barbara), Alameda (Oakland, Berkeley, Albany, 
Moraga Valley, Strawberry Canyon), Contra Costa (Red Rock), 
Solano (Mare Island), Sacramento (Sacramento), El Dorado 
(American River and Middle Fork), Calaveras (Mokelumne Hill), 
Merced (Snelling), Madera (North Fork, Malumne Ridge at 3,000 
feet), Fresno (Fresno, Kings River Canyon, Pitman Credc, Pine 
Ridge), Tulare (Colony Mill, Progress Spring, three miles south 
from Nelson), Kern (Tehachapi Mountains, Tejon Pass, Fort 
Tejon), Los Angeles (Sierra Madre, Millard’s Canyon near Pasa- 
dena, Claremont, Covina, Sherman, South Pasadena, Los Angeles, 
three miles southeast from Lankershim, Rustic Canyon, Santa 
Monica Mountains, Santa Catalina Island), San Bernardino (San 
Bernardino), Orange (Laguna Beach), counties. 

Batrachoseps atteniiatus major Camp 
Garokn Salamander 

Batrachoseps major Camp, Univ. Calif. Publ. ZooL, XII, No. 12, 1915, 
p. 327 (type locality, town of Sierra Madre, 1000 feet altitude, 
Los Angeles County, California) ; Grinneu. & Camp, Univ. 
Calif. Publ. Zool., XVII, No. 10. 1917, p. 136; Bar- 
bour, Check List N. Amer. Amph. Kept., 1917, p. 14; 
Stejneger & Barbour, Check List N. Amer. Amph. Kept., 
1923, p. 9; Pratt, Verteb, Animals of the U, S., 1923, p. 161; 
Storer, Univ. Calif. Publ. Zool., XXVII, 1925, p. 99. 
Batrachoseps atteniiatm major Dunn, Anniv. Pubis. Smith Col- 
lege, 1926, p. 234. 

Description . — General form elongate. Body cylindrical or some- 
what flattened. Tail large and round, about one and one-third 
limes the length of head and body. Snout rounded or truncate 
from above, truncate and high in profile. Eyes large, separated 
by the length of the orbital slit. Nostrils small, near the corners 
of the snout, separated by a little more than their distance from 
orbits. An indistinct nasolabial groove, not extending to margin 
of lip. Upper jaw overhanging lower. Line of lip straight to 
a point below the posterior end of the orbital slit, then deflected 
downward. Vomerine teeth in a somewhat irregular patch nearly 
reaching the internal nares. Parasphenoid teeth separated by a 
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narrow space posteriorly but confluent anteriorly, extending nearly 
to the vomerine patch. Tongue large, oval, not emarginate, attached 
along the median line, free laterally and posteriorly. Neck not 
distinct from body, with three or four longitudinal grooves. Some- 
times a broken lateral groove reaches from a point behind the orbit 
to the front limb. Gular fold more or less prominent. Costal 
grooves between limbs usually eighteen, occasionally twenty, con- 
tinued nearly to mid-line on back and belly. Limbs short, w^eak, 
each with four digits. Digits with rounded knob-like ends, inner 
digit short, rudimental, others well developed, seitond longer than 
fourth, third longest, web small or absent. Anterior portion of 
tail sometimes larger than body, with well marked lateral grooves. 
A well defined dorsal longitudinal groove. Skin smooth with 
minute pits. Adpressed limbs widely separated. 

Color in alcoholic specimens bluish-gray, becoming yellowish 
on the sides. Lower surfaces grayish-yellow. 

Measurements of 6 Specimens in the Collection of the 


California Academy of Sciences 


Snout to anus 

Front of anus to end 

... 61 

of 

54 

69 

49 

47 

44 

tail 

. . 81 

76 

81 

71 

62 

48 

Width of head . 

6 

6 

7 

6 

6 

6 

Snout to orbit .... 

2 

2 

2 


2 

1% 

Snout to fore limb . .. 

11 

12 

14 

13 

11 

10 

Axilla to groin 

34 

37 

40 

33 

32 

28 

Fore limb 

. 8 

8 

8 

8 

8 

7 

Hind limb . .. 

. 9 

10 

9 

9 

9 

8 


Remarks . — This subspecies can readily be distinguished from 
the other forms of Batrachoseps by the large size of the anterior 
portion of the tail w hich is sometimes larger than the l)od\ . 

Habits. - -Camp' states that this salamander has been found in 
piles of damp lumber and in post-holes. The type was found under 
a broken piece of cement sidewalk. 

Distribution . — To Batrachoseps attenuaius major have been re- 
ferred specimens from Los Angeles (Sierra Madre at 1000 fetH, 
Pasadena), and Riverside (Riverside) counties. 

Genus 6. Plethodon 

Plethodon Tschudi, Mem. Soc. Sci. Nat. Neuchatel, 1838, p. 92 (type. 
glutinosus) . 


> Univ. Calif. Publ. Zool., XIL No. 12. 1915, p. 829. 
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In the salamanders of this genus both vomerine and parasphenoid 
teeth are present; the teeth in the jaws are not unusually large; 
the skull is well ossified; a prefrontal bone is present; there is 
a large fontanelle between the spines of the two premaxillary 
bones; the tongue is attached along the median line except 
posteriorly; the anterior limb has four digits; the skin is smooth, 
pitted with the mouths of small glands which secrete a thick, 
tenacious mucus. 

This genus contains numerous species, of which tliree occur 
within the geographical limits of this work. These species are 
terrestrial in habits and do not enter the water, not even to lay 
their eggs. The latter are large, usually unpigmented, are laid 
in moist situations under cover of wood, stones or leaves, and 
seem to receive more or less care from the parent salamander. 
The species vary considerably in size and slenderness. 

Synopsis of Species 

a. — Parotoid glands absent. Toes without basal web. 

b. — Form less elongate; costal grooves thirteen to fifteen, 
usually fourteen; adpressed limbs separated by about five 

costal interspaces P. intermedius. — p. 52 

b*. — Form more elongate; costal grooves sixteen; adpressed 

limbs separated by six or seven costal interspaces 

P. elongatus. — p. 55 

a*. — Parotoid glands present. Toes with basal web. Form 

robust; dorsal stripe and tail yellow 

P. vandykei. — p. 57 

Plethodon intermedius Baird 
Western Red-backed Salamander 
Plate 6 

Plethodon intermedius Baird, Proc. Acad. Nat. Sci. Phila., 1857, 

p. 209 (t 3 rpe locality, Fort Tejon, California) ; Cope, Proc. Acad. 

Nat. Sci. Phila., 1869, p. 100; Strauch, Mem. Acad. Imper. Sci. 
St. Petersb., Ser. 7, XVI, No. 4, 1870, p. 72; Cope, Bull. U. S. 
Nat. Mus., No. 1, 1876, p. 27; Smith, The Tailed Amphibians 
including the Csecilians, 1877, p. 68; Boulenger, Cat. Batrach. 
Grad. Brit. Mus., 1882, p. 67; Yarrow, Bull. U. S. Nat. Mus., 
No. 24, 1883, pp. 164, 192; Cope, Bull. U. S. Nat. Mus., No. 
34, 1889, p. 146, fig. 33; Van Dbnburgh, Proc. Calif. Acad. 
Sci., Ser. 4, VI, No. 7, 1916, p. 218; Stejneoer & Barbour, Check 
List N. Amer. Amph. Kept., 1917, p. 16; Fowler & Dunn, Proc. 
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Acad. Nat. Sci, Phila., 1917, p. 26; Stbjnbger & Barbour, 
Check List N. Amer, Amph. Kept., 1923, p. 11; Pratt, Verteb. 
Animals of the U. S., 1923, p. 169; Dunn, Anniv. Pubis. Smith 
College, 1926, p. 164. 

Plethodon crassuhis Cope, Proc. Amer. Philos. Soc., XXIII, 1886, 
p. 621 (type locality, California) ; Van Denburgh, Proc. Calif. 
Acad. Sci., Ser. 4, VI, No. 7, 1916, p. 219; Fowler & Dunn, 
Proc. Acad. Nat. Sci. Phila., 1917, p. 26. 

Description . — General form elongate and slender, body slightly 
depressed. Tail strongly compressed distally. Head depressed, 
a little broader than widest part of body. Snout broadly truncate 
from above, rounded in profile. Eyes moderate but rather promi- 
nent, separated anteriorly by nearly twice the length of the orbital 
slit. Nostrils small, near corners of snout, separated by about 
their distance from edge of pupil. A nasolabial groove descend- 
ing nearly to margin of lip. Line of lip nearly straight, descend- 
ing slightly below corner of snout. Vomerine teeth in two slightly 
curved series, beginning a little behind but not external to the in- 
ternal nares, converging obliquely backward, and separated medi- 
ally by a little more than one-half their distance from the 
parasphenoid teeth. Parasphenoid teeth in two patches, divided 
anteriorly merely by a groove but posteriorly slightly separated 
into two wings. Internal nares of moderate size. Tongue ovoid, 
very thin posteriorly, not emarginate, attached along the median 
line, free laterally and for a short distance behind. Neck nearly 
as wide as body, a strongly marked longitudinal groove running 
posteriorly from eye to, or nearly to, end of transverse gular fold 
and with branch descending to corner of mouth. No evident 
parotoid gland. A groove along vertebral line from head to base 
of tail. Costal grooves between limbs usually fourteen, occasionally 
thirteen or fifteen', not extending to mid line of back but sometimes 
continued across belly. Limbs well developed but rather slender 
and delicate. Anterior limbs with four and posterior with five 
digits. 

Digits slender and well developed, except inner which is short: 
third linger longest, second longer than fourth, second toe longer 
than fifth, third and fourth equal; no web, three phalanges of 
third and fourth toes free. Tail slender, strongly compressed in 
posterior two-thirds, with indefinite lateral grooves proximal ly. 
Skin shiny, but roughened on sides and tail. Adpressed limbs 
separated by about the distance between costal grooves. 


* In seventy-five specimens the costn! grooves are fourteen 126 times, thirteen 
2S times, and fifteen once. 
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The back may be unicolor, but usually a broad reddish band 
extends along the whole dorsal surface from snout to tip of tail, 
being broadest on back of head. In the larger alcoholic specimens, 
this band varies in color from blood-red to orange-vermilion, 
while in small specimens it is rufous. This reddish band is 
bordered laterally throughout its entire length by a narrow black 
stripe which fades gradually into the brown of the lateral regions. 
Lower part of sides and ventral surfaces of body and tail are 
minutely marbled with brown and yellowish- white, or in some 
specimens are blackish-brown. Limbs are similarly marbled 
except on upper surfaces of thigh and arm, which are light yel- 
lowish-red. Upper surface of head clouded with dark brown 
centrally, and close examination shows a considerable number of 
minute white dots scattered over its surface. Gular region yel- 
lowish-white clouded with brown. A few small brown markings 
are to be seen in the red dorsal band. 

Measurements of 7 Specimens in the Collection of the 


California Academy 

OF Sciences 




Snout to anus 

24 

27 

30 

48 

60 

57 

66 

Front of anus to end of tail 

17 

19 

40 

49 

48 

53 

71 

Width of head 

4 

4 

6 

6 

6 

8 

9 

Nostril to orbit 

1 

1 

2 

2 

2 

2 

2 

Snout to orbit 

2 

2 

3 

3 

3 

4 

4 

Snout to gular fold 

6 

7 

10 

10 

11 

13 

16 

Snout to fore limb 

7 

8 

13 

13 

14 

17 

18 

Gular fold to anus 

18 

20 

20 

38 

39 

44 

51 

Axilla to groin 

Adpressed limbs separated 

14 

16 

16 

30 

29 

32 

40 

by 

4 

4 

4 

8 

9 

6 

10 

Fore limb 

5 

6 

6 

10 

10 

13 

15 

Hind limb 

6 

7 

7 

12 

13 

16 

18 

Heel to end of longest toe.. 

2 

2 

2 

6 

5 

7 

8 

Breadth of foot 

1 

1 

2 

3 

3 

4 

4 


Remarks , — This salamander was originally described from one 
specimen said to have been secured by John Xanlus while sta- 
tioned at Fort Tejon, California, but the records of the National 
Museum show that this locality probably is erroneous. In 1886, 
Cope described Plethodon crassulus from a specimen said to have 
been collected in “California” by Dr. J. G. Cooper. This name 
seems to have been based upon a specimen of P, intermedins which 
shows no dorsal band. 

Distribution . — This .salamander is common in British Columbia, 
Washington and western Oregon, 
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In British Columbia, it has been collected near the Fraser River 
and on Vancouver Island. 

In Washington, it is common in the forest regions of the western 
part of the state and has been taken in Snohomish (Marysville, 
Monroe), King (Seattle), Jefferson (Hoh River near Spruce), Kit- 
sap (Corse Creek), Chehalis (Quiniault, Melbourne, Humptulips, 
Hoquiam, Moiitesano), Mason (Lake Cushman) and Pacific (South 
Bend), counties. 

In Oregon, it is known from Clatsop (Olney), Multnomah (Port- 
land) and Marion (Salem), counties. 

Habits , — This slender salamander usually is found under wood 
or moss in moist places. A female collected near the Hoh River, 
Jefferson County, Washington, on September 20, 1919, contained 
eggs about two and one-half millimeters in diameter. 

Plethodon elongatus Van Denburgh 
Del Norte Salamander 

Plethodon elongatus Van Denburgh, Proc. Calif. Acad. Sci., Ser. 
4, VI, No. 7, 1916, p. 216 (type locality, Requa, Del Norte County, 
California) ; Grinnei^l & Camp, Univ. Calif. Publ. ZooL, XVII, 
No. 10, 1917, p. 134; Stejneger & Barbour, Check List N. 
Amer. Amph. Kept., 1917, p. 16; Stejneger & Barbour, Check 
List N. Amer, Amph, Kept., 1923, p. 10; Pratt, Verteb. Animals 
of the U. S., 1923, p. 168; Storer, Univ. Calif. Publ. ZooL, 
XXVII, 1926, p. 103; Dunn, Anniv. Pubis. Smith College, 1926, 

p. 166. 

Description . — '“General form similar to P. interrnedius, but with 
body, limbs and tail somewhat stouter; tail cylindro-conic, com- 
pressed laterally in posterior half, nearly equal to length of head 
and body, with strong vertical grooves nearly to tip; head some- 
what depressed, about width of widest part of body; snout rounded 
from above and in profile: eyes moderate, separated anteriorly 
by about one and one-half times the length of the orbital slit; 
nostrils small, separated by about their distance from pupil; sub- 
nasal groove descending nearly to margin of lip; line of lip curved 
downward from below eye to end of snout: palatine teeth in two 
slightly curved series beginning just behind the internal nares, 
converging obliquely backward, and separated on the median line 
by a space greater than the diameter of the internal nares; 
parasphenoid teeth in one patch throughout, separated from the 
palatine teeth by an interval equal to distance from nostril to edge 
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of lip; internal nares small; tongue large, ovate, not emarginate, 
attached along median line but free laterally and, for a short dis- 
tance, behind; neck a little narrower than body, no parotoid gland, 
gular fold continued up and then forward as a groove to eye; 
a groove along vertebral line from head to tail; costal grooves 
between limbs 16, not continued to midline either above or below; 
limbs a little stouter than in P. intermedius, and with shorter digits, 
anterior with four and posterior with five digits; digits rather short, 
with rounded ends, each with a small terminal pad, inner shortest, 
third longest, second finger longer than fourth, second toe shorter 
than fifth, third and fourth toes nearly equal, broadly palmate but 
no web; adpressed limbs separated by about six costal folds. 

“The coloration is similar to that of P. intermedius^ but heavily 
clouded with black. The general color is blackish brown above 
and below; a broad, lighter brown, black-edged, dorsal band 
extending from snout to base of tail; lower surfaces sprinkled with 
small whitish dots, which become larger on the sides, gular region 
and chin” (Van Denburgh, Proc. Calif. Acad. Sci., Ser. 4, VI, 
No. 7, 1916, p. 216). 


Measurements of 3 Specimens in the Collection of the 
California Academy op Sciences 


Snout to anus 

29 

53 

49 

Front of anus to base of tail 

16 

38 

58 

Width of head 

4 

8 

7M* 

Nostril to orbit 

IV2 

2 

1% 

Snout to orbit 

2 

8 

3 

Snout to gular fold 

7 

12 

11 

Snout to fore limb 

9 

16 

14% 

Gular fold to anus - 

22 

41 

38 

Axilla to groin 

17 

31 

30 

Adpressed limbs separated by 

7 

14 

11 

Fore limb 

6 

9 

9 

Hind limb 

7 

11 

10% 

Heel to end of longest toe 

2^5 

5 

5 

Breadth of foot 

1% 

3 

3% 


Variation , — ^The three adult specimens are identical in structural 
characters and coloration. No. 29,101 is young, measuring 28 
mm. from snout to anal opening, with tail 14 mm. long. It is like 
the three adults in the number of its costal folds and general colora- 
tion except that the dorsal band is bright pink, clouded on the 
head and along the mid-dorsal line with dark brown. This brightly 
colored band extends from the snout, along the back, nearly half 
way down the tail. This specimen looks very much like P. in- 
termedius, but the lower surfaces are darker. 
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Remarks » — While this species is manifestly closely related to 
Plethodon intermedins and P. vandykei, it can easily be dis- 
tinguished from both by the greater number of its costal grooves 
and the greater space between its adpressed limbs. The number 
of costal grooves is sixteen in all four specimens of this species, 
while in Plethodon vandykei these grooves are twelve and thirteen, 
and in P. intermedins they are thirteen or fourteen. Plethodon 
intermedins is of more slender build, with longer toes, more trun- 
cate snout, and less dusky coloration. The parotoid gland and 
webbed feet of P. vandykei are characters which should render its 
recognition easy. 

Distribution. — This species is known only from four specimens 
collected near Requa, Del Norte County, California. 

Habits. — The few specimens known were found under decaying 
logs in moist woods. 

Plethodon vandykei Van Denburgh 
Washington Salamander 
Plate 7 

Plethodon vandykei Van Denburgh, Proc. Calif. Acad. Sci., Ser. 
3, Zool., IV, No. 4, 1906 (reprint 1916), p. 61 (type locality, 
Paradise Valley, Mount Rainier Park, Washington) ; STEJNBGiat 
& Barbour, Check List N. Amer. Amph. Kept., 1917, p. 17; 
Stejneger & Barbour, Check List N. Amer. Amph. Kept., 1923, 
p. 11; Pratt, Verteb. Animals of the U. S., 1923, p. 169; Dunn, 
Anniv. Pubis. Smith College, 1926, p. 161. 

Description. — “General form similar to P. oregonensis[=^Ensatina 
eschscholtzii] but body not quite so much flattened, tail less com- 
pressed and limbs shorter and stouter; tail cylindro-conic, some- 
what compressed in posterior half, nearly equal to length of head 
and body; head depressed, about wddth of widest part of body; 
snout broadly truncate from above, rounded in profile; eyes 
moderate, smaller than in P. oregonensis, rather prominent, sepa- 
rated anteriorly by nearly twice the length of the orbital slit; 
nostrils small, near corners of snout, separated by about their dis- 
tance from pupil; subnasal groove descending nearly to margin 
of lip; line of lip descending slightly below corner of snout and 
ascending below posterior edge of orbit; palatine teeth in 2 slightly 
curved series beginning some distance behind and a little internal 
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to the internal nares, converging obliquely backward, and scarcely 
separated on the median line; parasphenoid teeth in 1 patch 
throughout, separated from palatine teeth by an interval equal to 
distance from nostril to edge of lip; internal nares rather small; 
tongue large, ovate, not emarginate, attached along median line 
but free laterally and for a short distance behind; neck a little 
narrower than body, with large elongate parotoid gland divided by a 
longitudinal groove running posteriorly and downward from eye 
to gular fold, other grooves behind, above and in front of parotoid; 
a groove along vertebral line; costal grooves between limbs 12 on 
right, 13 on left, not continued to midline either above or below; 
limbs a little shorter and stouter than in P. oregonensis anterior 
with 4 and posterior with 5 digits; digits rather short, with broad 
rounded ends each with a terminal pad below, inner shortest, third 
longest, second finger longer than fourth, second toe shorter than 
fourth which is but little shorter than third; web well developed, 
extending nearly to end of inner digits, 2 phalanges of third and 
fourth toes free, feet very broadly palmate; tail slender, slightly 
compressed in posterior two-thirds, with rather indefinite grooves 
on proximal half; skin shiny, but roughened above and laterally 
and pitted below by the mouths of small glands; adpressed limbs 
separated by about the distance between 2 costal grooves. 

“A broad band extends along the whole dorsal surface from 
the snout to the tip of the tail. In the alcoholic specimen this 
band is dark clay-color, dotted with black on the upper surface 
of the head. It is broadest on the back of the head and narrowest 
above the anus. The upper surfaces of the limbs and the side of 
the snout are clay-color dotted with black. A black line runs 
from the eye to the nostril. The hands and feet are black dotted 
with clay-color. The chin and central gular region are white with 
a few scattered black dots. The sides of the neck and the sides 
and lower surfaces of the body and tail are intense black with a 
few scattered whitish dots on the belly and sides of tail and with 
a zone of crowded white dots along the sides of the neck and body” 
(Van Denburgh, Proc. Calif. Acad. Sci., Ser. 3, Zool., IV, No. 
4, p. 61). 

Many specimens are much lighter in color than the one type 
described above. Often there is little black. In life the dorsal 
band is yellow and the tail is bright lemon yellow, brightest 
distally. 
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Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 43 

Front of anus to end of 

tail 36 

Width of head 6 

Nostril to orbit 2 

Snout to orbit 2% 

Snout to gular fold 10 

Snout to fore limb 14 

Gular fold to anus 33 

Axilla to groin 24 

Adpressed limbs sepa- 
rated by 2 

Fore limb 11 

Hind limb 12 

Heel to end of longest toe 5 
Breadth of foot 3 


43 

47 

63 

53 

60 

38 

42 

47 

45 

56 

6% 

7 

8 

8 

9 

2 

2 

2 

2 

2 

3 

4 

4 

4 

4 

10 

11 

12 

12 

13 

13 

15 

16 

16 

17 

33 

36 

41 

41 

47 

24 

25 

30 

30 

34 

2 

1 

4 

4 

3 

11 

13 

14 

14 

15% 

12 

15 

16 

16 

18% 

5 

6 

6 

7 

7 

3 

4 

4 

5 

6 


Distribution , — This salamander is known only from the vicinity 
of Puget Sound, Washington. It was first described from a speci- 
men taken in Paradise Valley, Mount Rainier National Park, Pierce 
County. It has been found on the Calawa River near Forks, Clallam 
County, and in the Skokoniish River Valley, Mason County. 

Habits , — Specimens were found under stones along the upper 
edge of the bed of the Calawa River where small seepages from 
the banks kept the soil wet. 

Genus 7. Ensatina 

Ematina Gray, Cat. Batrach. Grad. Brit. Mus., 1850, p. 48 (type. 
eschFcholfzii), 

In the salamanders of this genus both vomerine and parasphenoid 
teeth are present; the teeth in the jaws are not unusually large: 
the skull is well ossified; a prefrontal bone is present; there is 
a large fonlanelle between the spines of the two premaxillary 
bones; the tongue is attached along the median line except pos- 
teriorly; the anterior limb has four digits and the posterior has 
five digits. 

The salamanders of this genus are very closely related to those 
of the genus Plethodon from which they differ in having longer 
limbs, palmar tubercles, and a basal constriction of the tail. 
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Synopsis op Species 

a. — Upper surface of body unicolor, no light spots of yellow or 

orange E. eschscholtzii. — p. 60 

a*. — Upper surface of body conspicuously spotted or blotched 
with yellow or orange ....E, croceater. — p. 63 

Ensatina eschscholtzii (Cray) 

Red Salamander 
Plate 8, figure 1 

Ensatina Eschscholtzii Gray, Cat. Amph. Brit. Mus., Pt. 2, 1850, 
p. 48 (type locality, California [Monterey, fide Boulenger] ) ; 
Stejnejger & Barbour, Check List N. Amer. Amph. Kept., 1923, 
p. 12; Pratt, Verteb. Animals of the U. S., 1923, p. 169; Dunn, 
Proc. New England Zool. Club, VII, 1923, p. 39; Storer, Univ. 
Calif. Publ. ZooL, XXVII, 1926, p. 107; Dunn, Anniv. Pubis. 
Smith College, 1926, p. 188. 

Heredia oregonensis Girard, Proc. Acad. Nat. Sci. Phila., 1856, p. 
140 (type locality, Oregon) ; Hau^WBLL, Proc. Acad. Nat, Sci. 
Phila., 1856, p. 235; Girard, U. S. Explor. Exped., Herpt., 1868, 
p. 11, pi. I, figs. 18-25; Strauch, Mem. Acad. Sci. St. Petersb., 
Ser, 7, XVI, No. 4, 1870, p. 76. 

Plethodon ensattis Cope, Proc. Acad. Nat. Sci. Phila., 1867, p. 167. 
Pleihodon oregonensis Cope, Proc. Acad. Nat. Sci. Phila., 1869, p. 
100; Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 27; Smith, 
The Tailed Amphibians including the Csecilians, 1877, p. 67; 
Boulenger, Cat. Batrach. Grad., 1882, p. 54; Yarrow, Bull. 
U. S. Nat. Mus., No. 24, 1883, pp. 155, 192; Cope, Proc. Acad. 
Nat. Sci. Phila., 1883, p. 28; Cope, Bull. U. S. Nat. Mus., No. 
34, 1889, p. 148, fig. 35; Van Denburgh, Proc. Amer. Philos. 
Soc., XXXVII, 1898, p. 140; Hubbard, Univ. Calif. Publ. Zool., 
I, 1903, p. 167, pi. XVI; Estbrly, Univ. Calif. Publ. Zool., I, 
1904, p. 227, pis. XX-XXIII; Ruthling, Copeia, 1916, No. 26, 
p. 62; Fowler & Dunn, Proc. Acad. Nat. Sci. Phila., 1917, p. 26. 
Plethodon eschscholtzii Grinnell & Camp, Univ. Calif. Publ. Zool., 
XVII, 1917, p. 132; Stejnegh» & Barbour, Check List N. Amer. 
Amph. Rept., 1917, p. 16; Dunn, Bull. Mus. Comp. Zool., LXII, 
No. 9, 1918, p. 469. 

Description . — General form not elongate, rather stout, limbs 
short and stout. Tail cylindro-conic, slightly compressed in 
posterior half; with marked constriction at base, where it often 
breaks; when complete, longer than head and body. Head de- 
pressed, about width of widest part of body. Snout broadly rounded 
from above, rounded in profile. Eyes very large, prominent, sepa- 
rated anteriorly by much less than twice the length of the orbital 
slit. Nostrils small, near corners of snout, separated by about their 
distance from orbit. Nasolabial groove descending nearly to margin 
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of lip, where it forks. Line of lip descending slightly below 
posterior edge of orbit. Vomerine teeth in two long curved series 
beginning behind and much external to the internal nares, converg* 
ing obliquely backward, and scarcely separated on the median line. 
Parasphenoid teeth in one patch anteriorly, slightly separated 
posteriorly, separated from vomerine teeth by an interval equal 
to distance from nostril to edge of lip. Internal nares rather small. 
Tongue large, ovate, not emarginate, attached along median line 
but free laterally and posteriorly. Neck a little narrower than 
body; a longitudinal groove running posteriorly and downward 
from eye to gular fold. No parotoid. A groove along vertebral 
line. Costal grooves between limbs usually eleven, rarely twelve, 
not continued to midline above. Anterior limbs with four and 
posterior with five digits. Digits rather short, without broad 
rounded ends; inner shortest, third longest; second finger longer 
than fourth; no web, three and a half phalanges of third and fourth 
toes free. Tail heavy, slightly compressed in posterior two-thirds, 
with very indefinite grooves, but with a strong constriction at base 
just behind the vent. Skin pitted with the mouths of small glands, 
especially on tail. Adpressed limbs overlap by about the distance 
between one to four costal grooves. 

Color above yellowish- or reddish-brown or chestnut, without 
markings. Upper joints of both limbs and often supraocular 
legions light yellowish or whitish. Sides and all lower surfaces 
yellowish or whitish without markings. 

Specimens from southwestern Oregon and Del Norte County, 
California, are mottled with blackish brown on sides and tail, and 
the middorsal and postorbital grooves may be blackish. The w^hitish 
supraocular spots are most constant in specimens from Monterey 
County, California. 

Meiasurements of 6 Specimens in the Collection of the 
California Academy op Sciences 


Snout to anus 

30 

43 

59 

60 

74 

75 

F'ront of anus to end of tail 

18 

37 

68 

71 

65 

31 

Width of head 

6 

9 

11 

11 

13 

12 

Nostril to orbit 

2 

3 

4 

4 

4 

4 

Snout to orbit 

3 

4 

6 

6 

6 

6 

Snout to gular fold 

9 

13 

18 

18 

20 

20 

Snout to fore limb 

11 

16 

20 

21 

23 

22 

Gular fold to anus 

21 

30 

41 

42 

54 

65 

Axilla to groin 

14 

21 

30 

31 

38 

40 

Adpressed limbs overlap . .. 

3 

9 

13 

11 

6 

4 

Fore limb 

11 

16 

20 

20 

24 

24 

Hind limb 

12 

18 

22 

23 

27 

27 

Heel to end of longest toe . 

4 

8 

9 

10 

12 

11 

Breadth of foot 

2 

4 

4 

6 

6 

6 
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Remarks, — This species and E, croceater are closely related. 
They have the same general proportions, the same number of costal 
grooves, and similar ground color, but differ in the yellow or orange 
spots or blotches which are present in E, croceater but not in E, 
eschscholtzii. Some individuals of E, croceater have the ground 
color relieved only by a number of small dots less than a milli- 
meter in diameter. Should these spots ever be entirely absent in 
E, croceater the specimen involved doubtless would be referred 
to E, eschscholtzii, I am by no means certain that this has not 
been done in the case of our single specimen from Strawberry 
Valley, El Dorado County, which appears to be a typical E, 
eschscholtzii. Large series are needed to answer this question. Until 
these are secured these unspotted salamanders must be referred 
to E, eschscholtzii. 

Distribution, — ^This salamander is known to occur from Wash- 
ington to southern California. 

Washington .specimens are from Thurston (Tenino), Mason 
(Skokomish River Valley, Lake Cushman), Chehalis (Quiniault, 
Hoquiam), Snohomish (Monroe), King (Seattle), and Pacific 
(South Bend), counties. 

In Oregon, it has been secured in Multnomah (Portland), Coos 
(Marshfield), Yamhill (McMinnville), and Curry (Port Orford, 
Harbor), counties. 

In California, it is chiefly confined to the moist coast region 
but, subject to the above remarks, has been found also in the Sierra 
Nevada. It has been collected in Del Norte (Smith River, Requa, 
Castle Rock three miles north from Crescent City, Whale Rock in 
Crescent City Harbor), Siskiyou (Shasta), Shasta (Sweet Briar), 
Mendocino (Mendocino, Cahto, Comptche), Sonoma (Agua Cali- 
ente, Duncan Mills, Camp Meeker, Petaluma), Marin (Big Carson 
Creek, Tocaloma, Phoenix Gulch, Sausalito, Fort Baker, Point 
Bonita, Muir Woods, Mill Valley, Mount Tamalpais, Lagunitas), 
Alameda (Oakland , Berkeley) San Francisco (San Francisco), 
San Mateo (Redwood City), Santa Clara (Stanford University, 
Stevens Creek Canyon, Alum Rock, Los Gatos), Santa Cruz (Big 
Trees), Monterey (Monterey, Pacific Grove, Carmel), El Dorado 
(Strawberry Valley), Los Angeles (Topanga Canyon, Sierra Madre, 
Palmer’s Canyon, Los Angeles), and San Bernardino (Forest Home 
at 5,200 feet in the San Bernardino Mountains, 10 miles N.W. from 
San Bernardino), counties. 
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Habits . — This salamander usually is found under rocks, boards, 
logs, etc., in damp situations. It is probably nocturnal, for it 
seldom if ever is found out in the daytime. 

Van Denburgh (Proc. Amer. Philos. Soc., XXXVII, 1898, p. 
140), Hubbard (Univ. Calif. Publ. Zool., I, 1903, p. 157), and 
Esterly (Univ. Calif. Publ. Zool., 1, 1904, p. 227) have given excel- 
lent accounts of their observations upon this species. 

Ensatina croceater (Cope) 

Sierra Salamander 
Plate 8, figure 2 

Plethodon croceater Cope, Proc. Acad. Nat. Sci. Phila., 1867, p. 210 
(type locality, “Fort Tejon”, California [?]); Cope, Proc. Acad. 
Nat. Sci. Phila., 1869, p, 100; Strauch, Mem. Acad Imper, Sci. 
St. Petersb., Ser, 7, XVI, No. 4, 1870, p. 70; Cope, Bull. U. S. 
Nat. Mus., No. 1, 1875, pp. 27, 92; Smith, The Tailed Amphi- 
bians including the Caecilians, 1877, p. 68; Lockington, Amer. 
Naturalist, XIV, 1880, p. 296; Boulbnger, Cat. Batrach. Grad. 
Brit- Mus., 1882, p. 65; Yarrow, Bull. U. S. Nat. Mus., No. 24, 
1888, p. 192; Cope, Bull. U. S. Nat. Mus., No. 32, 1887, p. 9; 
Cope, Bull, U. S. Nat. Mus., No. 34, 1889, p. 150; Van Den- 
burgh, Proc. Calif. Acad. Sci., Ser. 2, V, 1896, p. 561; Van 
Denburgh, Proc. Calif. Acad. Sci., Ser. 4, VI, No. 7, 1916, p. 
220; Grinneij. & Camp, Univ. Calif. Publ. Zool., XVII, No. 10, 
1917, p. 132; Stejnbger & Barbour, Check List N. Amer. Amph. 
Kept., 1917, p. 14; Nei^n, Mem. Nat. Acad. Sci., XVI, 1921. 
p. 113; Schmidt, Bull. Amer. Mus. Nat. Hist., XLVI, Art. XI. 

1922, pp. 612, 616, 632. 

Ensatina croceater Ste:jnege21 & Barbour, Check List N. Amer. 
Amph. Kept., 1923, p. 12; Pratt, Verteb. Animals of the U. S., 

1923, p. 160; Dunn, Proc. New England Zool. Club. VII, 1923, 
p. 39; Dunn, Copeia. 1924, No. 133, p. 76; Storer, Univ. Calif. 
Publ. Zool., XXVII, 1925, p. 104; Dunn, Anniv. Pubis. Smith 
College, 1926, p. 185; Klauber, Zool. Soc. San Diego, Bull. No. 
3, 1927, p. 2. 

Description . — General form rather stout and thick-set, limbs 
stout and well developed, tail strongly compressed distal ly. Head 
somewhat depressed, about width of widest part of body. Snout 
rounded or truncate when seen from above, rounded and overhang- 
ing in profile. Eyes large and prominent, separated anteriorly by 
nearly twice the length of the orbital slit. Nostrils small, near cor- 
ners of snout, separated by their distance from pupil. A nasolabial 
groove descending to margin of lip, where it sometimes fork's. Line 
of lip nearly straight, but descending slightly below corner of snout 
and behind eye. Vomerine teeth in two curved series, beginning 

September 1J>, 192b 
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a little behind and much external to the internal nares, converg- 
ing obliquely backward and meeting or nearly meeting on the 
median line. Parasphenoid teeth in two patches, in contact an- 
teriorly but separated behind: separated from vomerine teeth by 
about one-half distance between internal nares. Tongue ovoid, not 
emarginale, quite free laterally and posteriorly. Neck about as 
wide as body, a strongly marked groove running back and down 
from the eye to the transverse gular fold, one or more transverse 
grooves on side of neck; no parotoid. A groove along vertebral 
line from head to base of tail. Costal grooves not always distinct 
anteriorly, normally eleven between limbs rarely ten or twelve, 
not extending to midline of back but sometimes continued across 
belly. Anterior limbs with four and posterior with five digits. 
Digits rather slender and elongate, except inner, which are mod- 
erate; third finger longest, second longer than fourth, third and 
fourth equal or fourth longer; no web, three phalanges of third 
and fourth toes free, and usually ends of metatarsals also. Tail 
with marked constriction behind anus, strongly compressed distally, 
with more or less indefinite lateral grooves proximally. Skin every- 
where very smooth and shiny but dotted with the mouths of small 
glands. Adpressed limbs overlapping a distance equal to two to 
four costal interspaces. 

Color in alcohol. abo\e yellowish-brown, reddish-brown, or 
brownish black, variously doited, spotted, blotched, or marbled 
with yellowish orange. Scarcely two individuals are marked alike. 
The dark ground-color may be relieved only by a number of small 
dots less than a millimeter in diameter, or there may remain of 
ground-color of dorsal region of body only narrow, irregular bands 
separating light blotches seven to nine millimeters across. As a rule 
the light markings are more restricted in small than in larger speci- 
mens. The blotches may have regular, more or less circular out- 
lines, but usually are quite irregular both in outline and arrange- 
ment. Often there is a large blotch on each parotoid region, but 
these markings may be confluent or absent. Upper surface of 
tail usually blotched with yellow or orange. Distal portions of 
limbs dark, while thigh and upper arm are light in color. Lower 
surfaces are whitish, yellowish, or orange, often clouded with 
brown. 
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Measurements of 6 Specimens in the Collection of the 


California 

Academy of 

Sciences 



Snout to anus 

20 

32 

51 

57 

63 

74 

Front of anus to end of tail 

12 

22 

41 

68 

66 

60 

Width of head 

6 

7 

10 

11 

12 

12 

Snout to orbit 

3 

3 

5 

6 

6 

6 

Snout to gular fold 

6 

10 

16 

17 

19 

21 

Snout to fore limb 

8 

12 

18 

20 

24 

26 

Gular fold to anus 

14 

22 

36 

40 

44 

53 

Axilla to groin 

10 

16 

26 

29 

30 

38 

Adpressed limbs overlap 

3 

6 

7 

4 

4 

5 

Fore limb 

8 

12 

19 

12 

23 

23 

Hind limb 

8 

13 

20 

21 

24 

25 

Heel to end of longest toe . 

3 

5 

7 

8 

10 

10 

Breadth of foot 

1 

3 

4 

5 

6 

6 


Distribution , — This salamander is known from California and 
Lower California. 

The only Lower California specimen taken was recorded by Mr. 
Lockington as collected seventy-five miles southeast of San Diego. 
This locality probably was in the San Pedro Martir Mountains. 
Cope has recorded the species from Cape San Lucas, probably an 
error resulting from association of the original specimen with John 
Xantus, who collected both at Cape San Lucas and Fort Tejon, 

In California, this salamander is known from the San Jacinto 
Mountains, and Sierra Nevada. It has been collected in San Diego 
(Oakzanita. Rose Mine in the Laguna Mountains), Riverside (San 
Jacinto Mountains), Kern (near Fort Tejon), Tulare (Kaweah, 
Colony Mill, While River, Giant Forest, Sequoia National Park. 
Mud Spring at 6.300 feet four miles west from Nelson), Fresno 
(Dalton River), Madera (North Fork, Malum Ridge! , Calaveras 
(Mokelumne Hill), Placer (Alta at 3,600 feet), Tuolumne 
(Yoseinite Valley), and Siskiyou (Shasta Retreat), counties. 

Habits . — ^This species inhabits damp places in forests. 

Genus 8. Aneides 

Aneides Baird, Iconogr, Encycl., II, 1849, ZooL, p. 267 (type, Ingubris), 
Autodax Boulenger, Ann. & Mag. Nat. Hist., XIX, 1887, p. 67 
(type, . 

In this genus vomerine and parasphenoid teeth are present. The 
leeth in the jaw^s are large, compressed, knife-shaped, few in num- 
ber, and are present only in the anterior part of the mouth, the 
posterior portions of both jaws being edentulous. The premaxillary 
bone is single with a fontanelle. The longue is attached along 
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the median line, except posteriorly. The limbs are well developed, 
the anterior with four and posterior with five digits. In adults 
the temporal regions become much swollen. The line of lip is 
deflected upward posteriorly. 

Three very distinct species are known, one of which may be 
divided into two subspecies. All are confined to the Pacific Coast. 

Synopsis of Species and Subspecies 

a. — Tail compressed distally. Black, usually more or less 

sprinkled with small silvery dots or spots 

A. flavipiinctatus. — p. 66 

a". — Tail cylindrical or oval throughout. 

b. — Size smaller; ground color yellowish or reddish-brown; 
dorsal surfaces clouded, marbled or blotched with dark 

brown or slate A. ferreus. — p. 69 

h \ — Size larger. 

c. — Dorsal surfaces unicolor or with small light yellow dots 

or spots A. 1. lugubris.— p. 71 

c^ — Dorsal surfaces never unicolor: yellow spots larger and 
more numerous A. 1. faralloncnsis. — p. 74 

Aneides flavipunctatus (Strauch) 

Black Salamander 
Plate 9, figure 1 

Plethodon fiavipnnjctxiiu^ Strauch, Mem. Acad. Sci. St. Petersb.. 

XVI, 1870, p. 71 (type locality, New Albion, California). 

Aneides flavipuvctatn^ Storbr, Univ. Calif. Publ. Zool, XXVII. 1925, 
p. 119. 

Plethodon iecanus Cope, Proc. Acad. Nat. Sci. Phila., 1883, p. 24 
(type locality, Baird, Shasta County, California) : Townsend, 
Proc. U. S. Nat. Mus,, X, 1887, p. 240. 

Anaides iecaniis Cope, Proc. Amer. Philos. Soc., 1886, p. 526. 
Antodax iecanm Cope, Bull, U. S. Nat. Mus., No. 34, 1889. p. 187, 
fig. 46; Van Denburgh, Proc. Calif. Acad. Sci., Ser. 2, V, 1895, 
p. 776; Cope, Amer. Nat., XXX, 1896, p. 325; Dice, Univ. Calif. 
Publ. Zool., XVI, 1916, p. 306; Fowijbr & Dunn, Proc. Acad. 
Nat. Sci. Phila., 1917, p. 23. 

Aneides iecanus Grinnell & Camp, Univ. Calif. Publ. Zool., XVII, 
No. 10, 1917, p. 135; Stejneger & Barbour, Check List N. Amer. 
Amph. Kept., 1917, p. 21; Dunn, Bull. Mus. Comp. Zool., LXII, 
No. 9, 1918, p. 463; Stejneger & Barbour, Check List N. Amer. 
Amph. Rept., 1923, p. 18; Pratt, Verteb. Animals of the U. S., 
1923, p. 160. 
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Description , — General form less stout than A, 1, lugubris. Head 
but little broader than body, with temporal regions in adults 
slightly swollen. Limbs fairly strong and well developed, tail 
cylindrical, slightly compressed distal ly. Head somewhat de- 
pressed, elongate. Snout truncate when seen from above, over- 
hanging in profile. Eyes moderate, separated anteriorly by the 
length of the orbital slit. Nostrils small, opening laterally near 
corners of snout, separated by little less than their distance from 
pupil. An indistinct nasolabial groove, descending nearly to 
margin of lip. Line of lip nearly straight, or bending slightly 
upward at a point below the middle of the orbit. Parasphenoid 
teeth forming a broad patch, extending to a point midway between 
the eye sockets and divided by a slight median groove. Vomerine 
teeth in an open V-shaped patch separated posteriorly and reach- 
ing anteriorly to the internal narcs. Internal and external nares 
about equidistant. Tongue wedge-shaped, thin posteriorly, quite 
free laterally and posteriorly, attached along the median line. 
Costal grooves normally twelve between limbs, extending nearly 
to mid line on back and continued across the belly. A well defined 
dorsal groove. Anterior limbs with four and posterior with five 
digits. Digits rather slender with terminal disk-like expansions; 
inner quite small, third anterior and posterior longest, second and 
fourth nearly equal. No web. Tail wdth well marked lateral 
grooves except distally. Adpressed limbs fail to meet by a dis- 
tan(’e equal to three to five costal interspaces. 

Color in alcohol uniform black. Top and sides of head, neck, 
body, limbs and tail covered with small whitish or yellowish spots. 
Under surfaces of feet light brown. 


Measurements of 6 Specimens in the Coli.ection of the 
CAL ifX)RNiA Academy of Sciences 


Snout to anus 

62 

68 

64 

64 

65 

71 

Front of anus to end of tail 

42 

46 

47 

62 

60 

66 

Width of head 

7 

8 

11 

10 

10 

13 

Snout to orbit 

2 

3 

2 

3 

3 

4 

Snout to gular fold 

13 

16 

18 

19 

16 

17 

Snout to fore limb 

15 

19 

22 

22 

20 

22 

Gular fold to anus 

37 

43 

47 

46 

49 

54 

Axilla to groin 

Adpressed limbs fail to 

30 

33 

35 

34 

38 

43 

meet by 

10 

15 

10 

7 

16 

11 

Fore limb 

11 

13 

13 

13 

14 

15 

Hind limb 

12 

14 

16 

17 

17 

18 

Heel to end of longest toe ... 

6 

7 

7 

7 

8 

7 

Breadth of foot 

5 

6 

6 

7 

7 

8 
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Distribution . — ^'Fhis black salamander has been found only in 
northern California, where it has been collected in Shasta (Sweet 
Briar, Baird, McCloud River), Humboldt, Mendocino (Comptche, 
Laytonville, Ukiah), Sonoma (Skaggs Springs, Camp Meeker), 
Napa (Calistoga), Santa Clara (Stevens Creek, Mountain View, 
Los Gatos), and Santa Cruz (Glenwood, Boulder Creek), counties. 

The type locality, New Albion, California, is probably in Sonoma 
County. 

The record, by Lee R. Dice, of Aneides iecanus from Walla 
Walla or Columbia counties pertains to Ambysloma macrodactylum. 

Habits. — Dr. Van Denburgh writes of its habits as follows (Proc. 
Calif. Acad. Sci., Ser. 2, V, 1895, pp. 776-778) : "'Autodax iecanus. 
doubtless, is a nocturnal forager. 1 have se^en it upon the sur- 
face of the ground only twi(‘e, and in each instance night was so 
nearly at hand that objects near iny feet could just be distinguished. 
If liberated during the day, or if confronted with a light at night, 
when it is much more active, this species will pro<‘eed, almost in- 
variably, toward the nearest spot of darkness or shadow. It usually 
walks along quite slowly, moving but one fool at a lime, but is 
capable of motion surprisingly rapid for a salamander. When 
moving rapidly, it aids the action of its legs by a sinuous move- 
ment of its whole body and tail. . . . 

‘‘A large Aulodax iecanus and fifteen eggs were sent me from Los 
Gatos, July 23, 1895. The eggs were evidently those of a batrachian, 
doubtless of this species. Each egg was about 6 mm. in diameter, 
almost spherical, and inclosed in a thin, tough, gelatinous sheath. 
Each of these sheaths was drawn out, at one place, into a slender 
peduncle, which was attached to a basal mass of the same gelatinous 
substance. In this way, each egg was at the end of an individual 
stalk, and all were fastened to a common base. This base had evi- 
dently been anchored to a stone or lump of earth. The eggs were 
in the early stages of segmentation. The following note accom- 
panied them : The salamander and eggs were found under the plat- 
form in front of a barn, in dry earth next the foundation wall, and 
about fifteen inches or more below the surface. The ground had 
been filled in, and was full of spaces. There was some dry rotten 
wood near the eggs. One or two smaller salamanders were near. 
About twice as many eggs were found as sent. There was no water 
within ten or fifteen feel.’ The salamander sent with these eggs was 
a female, and had a very large number of minute eggs in its ovaries. 
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“On July 30, 1895, I killed a very large Autodax which had been 
sent me, from Los Gatos, several days before. It contained twenty- 
five eggs exactly like those described above, exi:ept that they lacked 
the gelatinous covering. These eggs appeared to be still in the 
ovaries. There were twelve on the right side of the animal, and 
thirteen on the left. Besides these enlarged ones, there were many 
minute ova.” 


Aneides ferreus Cope 
Clouded Salamander 
Plate 9, figure 2 

Anaides ferreus CoPE, Proc. Acad. Nat. Sci. Phila., 1869, p. 109 
(type locality, Fort Umpqua, Douglas County, Oregon) ; Cope, 
Bull. U. S. Nat. Mus., No. 1, 1875, p. 28; Smith, The Tailed 
Amphibians including the Caicilians, 1877, p. 61 ; Boulenger, 
Cat. Batrach. Grad. Brit. Mus., 1882, p. 53; Yarrow, Bull. U. 
S. Nat. Mus., No. 24, 1883, pp. 159, 193. 

Antodax ferreus Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 185, 
fig. 45; Van Denburgh, Proc. Calif. Acad. Sci., Ser. 4, VI, No. 
7, 1916, p. 216. 

Aneides ferreus Grinnbll & Camp, Univ. Calif. Publ. ZooL, XVII, 
No. 10, 1917, p. 135; Stejneger & Barbour, Check List N. Amer. 
Amph. Kept., 1917, p. 21; Stejneger & Barbour, Check List 
N. Amer. Amph. Kept., 1923, p. 18; Pratt, Verteb. Animals 
of the U. S., 1923, p. 160; Stoker, Univ. Calif. Publ. ZooL, 
XXVII, 1925, p. 117; Hardy, Rep. Prov. Mus. Brit. Columbia, 
1925, p. c23; Dunn, Anniv. Pubis. Smith College, 1926, p. 208. 


Description . — General form rather less stout than A. 1. lu^ubris^ 
half-grown specimens being quite slender, and with head but little 
broader than body, while adults have temporal regions swollen 
as in A. 1. lugubris. Limbs fairly strong and well developed, tail 
t'ylindro-conic or .slightly compressed dislally. Head somewhat 
depressed, elongate. Snout truncate when seen from above, over- 
hanging in profile. Eyes large and prominent, separated anteriorly 
by about twice the length of the orbital slit. Nostrils small, open- 
ing laterally near corners of snout, separated by their distance from 
pupil. A nasolabial groove, descending nearly to margin of lip. 
Line of lip very slightly undulate in young, curved strongly up- 
ward behind middle of orbit in adult. Vomerine teeth forming a 
low or open V-sliaped or simply curved series with the ends extend- 
ing to the inner and posterior margins of the nares. Parasphenoid 
teeth in a single well developed patch, separated from vomerine 
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teeth by less than the distance between internal nares. Internal nares 
nearer together than external. Tongue ovoid, thin posteriorly, not 
emarginate, quite free laterally and posteriorly, attached along 
median line. Neck rather short, about width of body. Costal 
grooves normally 14, rarely 15\ between limbs, rarely extending 
to midline of back or continued across belly. Anterior limbs with 
four and posterior with five digits. Digits rather slender with 
terminal disk-like expansions; inner quite small, third anterior and 
fourth posterior longest, second and fourth fingers nearly equal, 
second toe shorter than fifth; no web. Tail without constriction 
behind vent; with well marked lateral grooves, except distally. 
Adpressed limbs fail to meet by a distance equal to one or two 
costal interspaces. 

Color in alcohol above yellowish- or reddish-brown mottled or 
reticulated with darker brown or black and often dotted with yellow. 
Median zone darkest and sides lighter, owing to the presence there 
of larger or more numerous yellow dots or blotches. In some 
specimens the central dorsal zone is black or steel-gray in the form 
of a more or less undulate band. Limbs and tail similarly marked 
above. Lower surfaces dirty yellow or gray, sometimes without, 
but usually with, numerous whitish dots. 

Three young specimens (snout to anus 21 to 24 mm.) have 
the upper surface of the snout, upper surfaces of arms and legs, 
and an area on the dorsal portion of the neck yellowish-white. 
ThcvSe markings show only on the forelimbs in a specimen measur- 
ing thirty-five millimeters from snout to vent, and not at all in 
larger specimens. 


Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 

24 

39 

44 

49 

56 

61 

Front of anus to end of tail 

16 

32 

37 

38 

41 

54 

Width of head 

4 

6 

7 

7 

9 

10 

Snout to orbit 

2 

2 

3 

3 

3 

4 

Snout to gular fold 

7 

10 

11 

12 

14 

15 

Snout to fore limb 

8 

13 

14 

16 

17 

19 

Gular fold to anus 

17 

29 

33 

37 

42 

46 

Axilla to groin 

Adpressed limbs fail to meet 

13 

22 

25 

29 

33 

36 

by -- 

1 

3 

2 

3 

2 

5 

Fore limb 

6 

10 

11 

13 

14 

15 

Hind limb 

7 

11 

14 

15 

16 

17 

Heel to end of longest toe 

2 

5 

5 

6 

6 

8 

Breadth of foot 

2 

2 

2 

3 

3 

4 

* In twenty-nine counts the costal 
nine times, and 16 three times. 

firrooves are 

found to 

be 14 

seventeen 

times. 
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Remarks . — ^This species is much more closely related to A. 1, 
lugubris than is A. flavipunctatus. The maxillary teeth are few, 
large, curved or angulate, compressed, with knife-like edges. 

Distribution . — The range of this salamander extends from British 
Columbia to northwestern California. 

In British Columbia it has been found on Vancouver Island, 
at Sydney, Sooke, Mount Finlayson, and Mount Douglas; and on 
small nearby islands: Bayne Island, Union Bay, and Denman 
Island. 

I know of no records from the state of Washington. 

In Oregon, it has been collected in Lane (Elmira), Coos (Marsh- 
field), and Douglas (Fort Umpqua), counties. 

In California, it has been secured in Del Norte (Requa), Hum- 
boldt (Alton, Trinidad, Carlotta, Orick), and Mendocino 
(Comptche), counties. 

Habits . — Two females (56 and 58 mm. from snout to anus) col- 
lected on Bayne Island, May 16, 1906, contain eggs four millimeters 
in diameter. These are without pigment. 

Two specimens from Requa were found by the writer in the 
rotten wood of a dead tree in which they were living some twenty 
feet above the ground. In Humboldt County, this species was 
secured under the loose bark of fallen logs. 

Aneides lugubris lugubris (Hallowell) 

California Yellow-dotted Salamander 
Plate 10, figure 1 

[?] Triton tereticwwdu Eschscholtz, Zool. Atlas, Pt. 5, 1883, p. 14 
type locality, Fort Ross [Sonoma County, California]). 
Salamandra lugubris Hallowell, Proc. Acad. Nat. Sci. Phila., IV, 
1848, p. 126 (type locality, Monterey, Upper California). 

Anaides lugubris Baird, Iconog. Encycl,, II, 1849, p. 257; Baird & 
Girard, Proc, Acad. Nat. Sci. Phila., 1853, p. 302; Girard, U. 
S. Explor. Exped., Herpt., 1858, p. 8, pi. I, figs. 26-33; Baird, 
Rep. Pac. R. R. Surv., X, 1859, p. 13, pi. XXX, fig. 4; Cope, Proc. 
Acad. Nat. Sci. Phila., 1869, p. 109; Strauch, Mem. Acad. Sci. 
St. Petersb., Ser. 7, XVI, No. 4, 1870, p. 75; Cope, Bull. U. S. 
Nat. Mus„ No. 1, 1875, p. 28; Wibde»sheim, Morph. Jahrb. 
3, 1877, pi. 25, figs. 104-106; Smith, The Tailed Amphibians in- 
cluding the Csecilians, 1877, p. 61; Boulenger, Cat. Batrach. 
Brit, Mus,, 1882, p. 52; Yarrow, Bull. U. S. Nat. Mus., No. 24, 
1883, p. 158; Emmex, Anat. Rec., 21, 1921, p. 56; Emmel, Amer. 
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Joum. Anat., 1924, p. 351, pi. I, fig. 29, pi. 5, figs. 46, 47, 49; 
Vaixiant, Bull. Soc. Phil. Paris, VI, 1882, p. 183; VIII, 1886, 
p. 42. 

Taricha ? liigubns Gray, Cat. Batracli. Grad. Brit, Mus., 1850, p. 
26. 

Ambystorna puncUdatum Gray, Cat. Amph. Brit. Mus., 1850, p, 37 
(type locality, Monterey). 

Anefdes lugubrh Halloweix, Proc. Acad. Nat. Sci. Phila., 1866, 
p. 10; Halloweul, Journ. Acad. Nat. Sci. Phila., Ill, p. 346; 
Haija>well, Rep. Pac. R. R. Surv., X, 1859, p. 23, pi. 7, fig. 
2; CooPESR, Proc. Calif. Acad. Sci., IV, 1870, p. 64; Wilder, 
Anat, Anz., 12, p. 191; Snook & Long, Univ. Calif. Publ. Zool,, 
XI, 1914, p. 511; Dunn, Bull. Mus. Comp. Zool., LXII, No. 9, 
1918, p. 463; Noble, Bull. Amer. Mus. Nat. Hist., XLIV, 1921, 
p. 5; Stephens, Trans. San Diego Soc. Nat. Hist., Ill, No. 4, 
1921, p. 64; Pratt, Verteb. Animals of the U. S., 1923, p. 160. 

? Plethodon crassulns COPE, Proc. Amer. Philos. Soc., XXIII, 1886, 
p. 521 (type locality, California) ; Cope, Bull. U. S. Nat. Mus., 
No. 34, 1889, p. 147, fig. 34, pi. LXXXI, fig. 1 ; Fowler & Dunn, 
Proc. Acad. Nat. Sci. Phila., 1917, p. 25. 

Autodax lugxihris Boulenger, Ann. Mag. Nat. Hist., XIX, 1887, p. 
67; Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 183, fig. 44, 
pis. XXVII, figs. 1-4, XXXV, fig. 3, XLVITI, fig. 15; KEEiJ-m, 
Zoe, III, 1892, p. 154; Ritter & Milij?:r, Amer. Nat., XXXIII, 
1899, p. 691; Rittf:r, Amer. Nat., XXXVII, 1903, p. 883; Miller, 
Amer. Nat., XL, 1906, p. 741 ; Hilton, Amer. Nat., XLIII, p. 
53; Van Denburgh & Slevin, Proc. Calif. Acad. Sci., Ser. 4, 
IV, 1914, pp. 132, 139; Ruthling, Copcia, No. 25, 1915, p. 62; 
Fowler & Dunn, Proc. Acad. Nat. Sci. Phila., 1917, p. 23. 
Aneides lugubris lugxtbria Grinnell & Camp, Univ. Calif. Publ. 
Zool., XVII, No. 10, 1917, p. 134; Stejneger & Barbour, Check 
List. N. Amer. Amph. Rept., 1917, p. 21 ; Nelson. Mem. Nat. 
Acad. Sci., XVI, 1921, p. 113; Schmidt, Bull. Amer. Mus. Nat. 
Hist., XLVI, 1922, pp. 615, 633; Stejneger & Barbour, Check 
List N. Amer. Amph. Rept., 1923, p. 18; Grinnell & Stoker, 
Animal Life in the Yosemite, 1924, p. 653; Stoker, Univ. Calif. 
Publ. Zool., XXVII, 1925, p. 124; Klauber. Zool. Soc. San Diego, 
Bull. No. 3, 1927, p. 4. 


Description . — Head elongate, depressed, with truncate protruding 
aiiout. Nostrils small, a little above and behind corner of snout. 
Nasolabial groove prominent, reaching to edge of lip. Nostril 
separated from its fellow hy length of orbital slit. Lip margin 
long and undulating. A well defined dorsal groove reaching from 
base of tail to a point midway between the orbits, more prominent 
anteriorly. Maxillary and mandibular teeth large. A large promi- 
nent patch of parasphenoid teeth, single or sometimes divided by 
a slight median groove. Tongue large, long, ovate, with a small 
posterior notch, free except along median line. Neck short, some- 
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what constricted, a well-developed gular fold. Body fusiform. 
Thirteen to thirteen and one-half costal grooves between limbs^ 
extending from a short distance from vertebral line entirely across 
the belly. Tail conical with similar transverse grooves. Limbs 
well developed, posterior longer than anterior. Toes meeting when 
adpressed. Front limb with four, hind limb with five digits, nearly 
free, with small terminal disk-like expansions; third finger longest, 
first short, second and fourth equal or nearly equal. Skin smooth. 

Color above brown or light brown, lightest on snout and limbs. 
Sides of neck, body, limbs and tail sparsely spotted with pale straw- 
yellow. In some specimens this spotting is entirely absent. Linder 
surfaces yellowish or whitish. 

Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 

67 

63 

67 

7) 

74 

81 

Front of anus to end of tail 

40 

62 

66 

68 

66 

71 

Width of head 

8 

12 

12 

13 

14 

18 

Snout to orbit 

3 

4 

4 

4 

4 

4 

Snout to gular fold 

13 

18 

20 

20 

21 

24 

Snout to fore limb 

17 

22 

23 

24 

26 

29 

Gular fold to anus 

44 

45 

47 

61 

53 

57 

Axilla to groin 

23 

33 

38 

38 

40 

42 

Fore limb 

13 

17 

20 

20 

20 

23 

Hind limb 

17 

21 

23 

22 

23 

24 

Heel to end of longest toe. .. 

7 

12 

11 

10 

12 

9 

Breadth of foot 

8 

12 

12 

11 

12 

11 


Distribution . — This salamander has been found only in Cali- 
fornia and Lower California. 

In California, it occurs throughout nearly the whole length of 
the state. It is most abundant in the coast region, but has been 
found in the San Joaquin Valley and on the western slope of the 
Sierra Nevada. Specimens have been secured in Humboldt (Car- 
lotta), Mendocino (Coinptche, Mendocino City, Willits), Sonoma 
(Duncan Mills, Camp Meeker, Freestone, Petaluma). Marin (three 
miles west from Inverness, Fairfax, Mount Tamalpais, Redwood, 
four miles west from Sausalito, Sausalito), Napa (Calistoga, St. 
Helena, Luscol, Napa, two miles southwest from Napa), Contra 
Costa (Red Rock in San Francisco Bay), Alameda (Albany, Berke- 
ley, Moraga Valley, East Oakland at Trestle Glen, Haywards), San 
Francisco (Presidio, Golden Gate Park), San Mateo (Colma, San 
Bruno Hills, San Mateo, San Andreas Lake, Menlo Park), Santa 
Clara (Stanford University, Palo Alto, Mountain View, San Jose, 
Los Gatos, Uvas Valley), Santa Cruz (Brookdale), San Benito 
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(Hollister, Bear Valley, San Juan), Monterey (Monterey, Pacific 
Grove, Carmel, Pescadero Point, six miles northeast from Soledad), 
Merced (Sweeney’s Ranch near Los Banos), Calaveras (Mokelumne 
Hill), Mariposa (Coulterville, three miles northeast from Coulter- 
ville), Madera (North Fork at 2,750 and 3,000 feet), Kern (Fort 
Tejon), Santa Barbara (Santa Barbara), Ventura (Nordhoff), Los 
Angeles (Los Angeles, Tropico, Eaton’s Wash near Pasadena, 
Sierra Madre, three miles southeast from Lankershim, Topango 
Canyon near Santa Monica), Riverside (Ontario, San Jacinto), 
and San Diego (Falls of the San Diego River, Sorrento Mountain 
near La Jolla), counties 

In Lower California it has been collected only on Los Coronados 
Islands. 

Habits . — This terrestrial salamander often is found under stones 
or logs or in decaying wood or cavities of trees. It is abundant 
in the coast region, and while collecting at Carmel, Monterey 
County, California, the writer has found as many as seven adults 
under a single board. A rock pile consisting of half-a-dozen small 
rocks was found to harbor no less than thirteen. Ritter and Miller 
(Amer. Nat, XXXIII, 1899, pp. 691-700) have written extensively 
on its habits. 

Aiieides lugubris farallonensis (Van Denburgh) 

Farallon Yellow-dotted Salamander 
Plate 10, figure 2 

Anaides lugubris Boulenger, Cat Batrach. Grad. Brit. Mus., 1882, 
p. 52 (part) ; Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 
158 (part). 

Autodax htgubris CoPB, Bull. U. S. Nat Mus., No. 34, 1889, p. 183 
(part) ; Keeler, Zoe, III, No. 2, 1892, p. 154. 

Autodax lugubris farallonensis Van Denburgh, Proc. Calif. Acad. 
Sci., Ser. 3, Zool., IV, 1905, pp. 3, 5, pi. II, figs. 1-7 (type lo- 
cality, South Farallon Island, San Francisco County, California) ; 
Van Denburgh & Slevin, Proc. Calif. Acad. Sci., Ser. 4, IV, 
1914, pp. 132, 134. 

Aneides lugubris farallonensis Grinnell & Camp, Univ. Calif. Publ. 
Zool., XVII, No. 10, 1917, p. 135; Stbjneger & Barbour, Check 
List N. Amer. Amph. Rept, 1917, p. 21; Stejnbger & Barbour, 
Check List N. Amer. Amph. Rept, 1923, p. 18; Storbr, Univ. 
Calif. Publ. Zool., XXVII, 1925, p. 140. 
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Measurements of 6 Specimens in the Goulection of the 
California Academy of Sciences 


Snout to anus 

55 

58 

56 

57 

66 

66 

Front of anus to end of tail 

50 

49 

50 

53 

55 

57 

Width of head 

10 

11 

10 

10 

14 

13 

Snout to orbit. 

3 

4 

4 

3 

4 

4 

Snout to gular fold 

16 

18 

16 

16 

19 

20 

Snout to fore limb 

19 

20 

20 

21 

22 

22 

Gular fold to anus 

39 

40 

40 

41 

47 

46 

Axilla to groin 

30 

30 

30 

32 

34 

32 

Adpressed limbs overlap 

4 

4 

4 

3 

2 

5 

Fore limb 

18 

18 

15 

18 

20 

20 

Hind limb 

20 

20 

20 

21 

25 

25 

Heel to end of longest toe 

8 

9 

8 

10 

9 

11 

Breadth of foot 

10 

10 

9 

9 

13 

11 

Distribution . — This salamander 

is 

known 

only 

from 

South 


Farallon Island, San Francisco County, California. 

Remarks. — Dunn' does not distinguish this subspecies from A. 1. 
lugubris, but, in the examination of sixty-seven specimens in the 
Academy’s series the limbs were found to be longer than in A. 1. 
lugubris, the spotting more pronounced, often forming blotches, 
and extending on to the dorsal surfaces. All of the specimens are 
whitish below. I believe therefore that this salamander should be 
given siibspecific distinction. 

Habits . — The specimens collected have been found under piles 
of loose stone in moist places. 

Description . — Head elongate, depressed, with truncate, protrud- 
ing snout. Nostril small, a little above and behind corner of snout, 
with groove running down to edge of lip. separated from its fel- 
low and from orbit by length of eye-slit. Lip margin long and 
undulating. Maxillary and mandibular teeth large. Vomerine 
teeth small, in series running back from each inner nostril and 
forming a V-shaped figure. A large well-defined patch of 
parasphenoid teeth, divided by a slight median groove and posterior 
notch. Tongue large, long, ovate, with a small posterior notch, 
free except along the median line. Neck short, somewhat con- 
stricted. a well developed gular fold. Body fusiform. Thirteen 
costal grooves between limbs extending from a short distance from 
vertebral line entirely across belly. Tail conical, with similar trans- 


' Anniv. Pubis. Smith CJoUoge, 1926, p. 219. 
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verse grooves. Limbs well developed, posterior longer than an- 
terior, toes overlapping when adpressed. Front limb with four, 
hind limb with five digits, all well developed, nearly free, with 
slight terminal disk-like expansions; third finger longest, first short, 
second and fourth nearly equal. Skin everywhere smooth, but 
dotted with the mouths of small glands. 

Color above seal-brown, or yellowish-brown, lightest on snout 
and limbs, dotted, spotted and blotched with pale straw-yellow on 
top and sides of head, neck, body, limbs and tail. Under surfaces 
are very pale yellow or whitish. 

The largest blotches usually are larger and more numerous than 
in A, 7. lugubris and may measure as much as two by four milli- 
meters in diameter. 


Genus 9. Hydromantes 

Hydromantes Gistei., Naturg, Thierr., 1848, p. XI (type, genet). 

In the salamanders of this genus the tongue is attached by a 
central pedicel. A fontanel le is present. The digits are webbed 
about half way to the tips. The tail is cylindrical. Represented 
by a single species in North America. 


Hydromanles plalycephala (Camp I 
Mount Lyell Salamander 
Plate 10, figure .3 

Spelerpes plat ycephalHs Camp, TJniv. Calif. Publ. ZooL, XVII, No. 
3, 1916, p. 11, figs, 1-5 (type locality, head of Lyell Canyon, 
10,800 feet altitude, Yosemite National Park, Tuolumne County, 
California) ; Grinnell & Camp, Univ. Calif. Publ. Zool., XVII, 
No. 10, 1917, p. 132. 

Eurycea plalycephala Stejneger & Barbour, Check List N. Amer. 
Amph. Kept., 1917, p. 20; Grinneu. & Storer, Animal Life in 
the Yosemite, 1924, p. 652. 

Hydroniantes platycephalus Dunn, Proc. New England Zool. Club, 
VIII, 1923, p. 40; Dunn, Anniv. Pubis. Smith College, 1926, 
p. 352. 

Hydroniantes plalycephala Stejneger & Barbour, Check List N. 
Amer. Amph. Kept., 1923, p. 17; Stoker, Univ. Calif. Publ. Zool., 
XXVII, 1925, p. 114. 


Description . — General form rather elongate and slender. Limbs 
fairly stout and well developed. Tail not compressed distally. Head 
broad and depressed, little wider than widest part of body. Snout 
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rounded or truncate when seen from above, overhanging in profile. 
Eyes rather small, separated anteriorly by a little less than twice 
the length of the orbital slit. Nostrils minute, near corners of 
snout, separated by about their distance from pupil; a nasolabial 
groove barely distinguishable descending toward margin of lip. 
Line of lip nearly straight but descending slightly near corner of 
mouth. Vomerine teeth in two curved series, beginning a little be- 
hind and much external to the internal nares, converging obliquely 
backward and meeting or nearly meeting on the median line. 
Parasphenoid teeth in two elongate patches, nearly in contact an- 
teriorly but widely separated behind, separated from vomerine teeth 
by a little less than distance between internal nares. Tongue 
rounded, not emarginate, quite free anteriorly, laterally and 
posteriorly, attached only by a central pedicle, extending thirty to 
forty millimeters. Neck not quite as wide as body; no parotoid: 
a strongly marked groove running back and down from eye to 
the transverse gular fold; other transverse grooves on side of neck. 
A groove along vertebral line from head to base of tail. Costal 
grooves twelve between limbs. Anterior limbs with four and 
posterior with five digits. Digits not elongate, inner moderate or 
short; fingers and toes slightly enlarged at ends, webbed about half 
way to tips, one or two phalanges of third and fourth toes free. 
Tail cylindrical, much shorter than head and body. Adpressed 
limbs fail to meet by a distance equal to one or two costal inter- 
spaces. 

Ground color above a rich dark-brown, profusely marbled or 
spotted wdth sihery gray. Under surfaces lighter brown, gular 
region with large grayish spots. 


Measurements of 5 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 

58 

59 

60 

60 

63 

Front of anus to end of tail 

37 

35 

35 

40 

34-f 

Width of head 

11 

10 

11 

10 

12 

Snout to orbit 

3 

3 

4 

3 

2 

Snout to gular fold 

12 

13 

14 

13 

15 

Snout to fore limb 

17 

17 

18 

17 

19 

Gular fold to anus 

43 

46 

46 

46 

48 

Axilla to groin 

31 

33 

33 

37 

35 

Adpressed limbs fail to meet by 

7 

10 

7 

8 

5 

Fore limb 

13 

12 

13 

13 

17 

Hind limb 

14 

13 

16 

15 

17 

Heel to end of longest toe 

8 

8 

8 

8 

7 

Breadth of foot 

6 

6 

8 

7 

8 
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Distribution, — ^This small salamander is known only from seven 
specimens taken in Yosemite National Park. Mr. Charles Camp 
who took two of these specimens states; “The two Mount Lyell 
salamanders were taken on the rocky, snow-crowned north slope of 
Mount Lyell, in the Yosemite National Park, about a mile from the 
glacier and a little below timber line, here marked by a few stunted 
white-bark pines on the tops of the ridges. The exact spot was at 
the 10,800-foot contour, on a steep, east-facing hillside above the 
Donohue Pass trail in a small patch of heather. A stream close 
by issued directly from the snow banks and disappeared beneath 
rock-slides below. The two specimens were found to have been 
captured simultaneously in a spring-clip mouse-trap set in front 
of a small hole running into the moist soil beneath some rocks.” 

Remarks , — The writer with the late Dr. Van Denburgh visited 
the type locality on August 27, 1922, and collected the remaining 
five known specimens. These were found under large rocks at the 
margin of an ice-cold stream flowing from the snow banks. 

Order II. SALIENTIA 

The order Salientia includes all of the tailless amphibians, such 
as the frogs and toads. Two suborders of Salientia are represented 
in the area included in this work. These are the suborder Costata, 
in which rudimentary ribs are present, and the suborder Linguata, 
in which the vertebrae bear no ribs. 

Synopsis of Families 

a. — Eye with pupil vertically elongate; upper jaw with teeth, 

b. — Sole of hind foot without horny scraper; male with a short 

“tail”: ribs present: parotoid present 

- - Discoglossida^. — p. 79 

b*. — Sole of hind foot with a horny scraper; male without a 

“tail”; no ribs: parotoid not developed 

Scaphiopodidae. — p. 83 

a. — Eye with pupil horizontally elongate or round; upper jaw 
with or without teeth; no ribs, 
bb. — Parotoid glands well developed: jaws without teeth; digits 

without terminal disks Bufonidae. — p. 89 

bb*. — No parotoid glands; upper jaw with teeth. 

c. — Tips of digits broadened into adhesive disks; skin of 

belly granular Hylidae.— p. 110 

— Tips of digits not broadened into disks; skin of belly 
usually smooth Ranidae. — p. 120 
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Suborder IL COSTATA 
This suborder is represented by a single family. 

Family 4. DISCOGLOSSID^ 

In the members of this family the diapophyses of the second, 
third and fourth vertebrae bear short ribs. The tongue is rounded 
and, being attached by nearly the whole of its base, cannot be pro- 
truded. The vertebrae are opisthoccelous. The sacral diapophyses 
are dilated. Teeth are present in the upper jaw and on the vomers. 
There is no vocal sac. 

Representatives of this family have been found in Europe, Africa, 
Asia, New Zealand, and North America. There is but one American 
genus. 


Genus 10. Ascaphus 

Ascaphus Stejneger, Proc. U. S. Nat. Mus., XXI, 1899, p. 899 (type, 
truei). 

This genus, of which only one species is known, is characterized 
as follows: Typanum and eustachian tubes not visible (probably 
absent): pupil elliptical, vertical; diapophyses of sacral verterbrfe 
moderately dilated; tongue free behind; second rib with a posterior 
process; sternum a narrow transverse band of cartilage; urostyle 
articulated to a single condyle; vomerine teeth in two small groups 
between choanap; paroloid gland well developed. 

Upper jaw toothed; shoulder girdle of the arciferous type; pre- 
coracoid but slightly curved; coracoid short; epicoracoid cartilage 
very broad; apparently no omosternum; sternum a narrow trans- 
verse cartilage with a short posterior median process; tongue thick, 
broadly pear-shaped, slightly emarginale and free behind, adherent 
in front; urostyle with two basal transverse processes directed 
obliquely backward, the articular surface quite flat; outer meta- 
tarsals separated by web; fingers free; toes slightly webbed: no 
subarticular tubercles; tips of digits obtusely pointed; inner meta- 
tarsal slight. 


Ascaphus truei Stejneger 
American Ribbed Toad 
Plate 11, figure 1 

Ascaphua truei Stejnexjer, Proc. U. S. Nat. Mus., XXI, 1899, p. 900, 
pi. LXXXIX (type locality, Humptulips, Chehalis County, Wash- 

September 15, 1928 
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ington); Dickerson, Frog Book, 1906, p. 61; Van Denburgh, 
Proc. Calif. Acad Sci., Ser. 4, III, 1912, p. 269; Camp, Copeia, 
1917, No. 40, p. 13; Grinnbll & Camp, Univ. Calif. Publ. Zool., 
XVTI, No. 10, 1917, p. 139; Stejnbgbr & Barbour, Check List 
N. Amer. Amph. Kept., 1917, p. 26; Gaige, Occas. Papers Mus. 
Zool. Univ. Mich., No. 84, 1920, pp. 1-9, pi. I; Van Winkle, 
Copeia, 1922, No. 102, p. 4; Noble, Copeia, 1922, No. 102, p. 
6; Noble, Bull. Amer. Mus. Nat. Hist., XLVI, 1922, pp. 26-28, 
30-36, 43-46, 62, 66, 66, 74; Stejneger & Barbour, Check List 
N. Amer. Amph. Kept., 1923, p. 22; Pratt, Verteb. Animals 
of the U. S., 1923, p. 168; Stoker, Univ. Calif. Publ. Zool., 
XXVII, 1926, p. 143. 

Description . — Head flattened, slightly broader than long. Snout 
obtusely pointed, longer than diameter of orbit, high, descending 
abruptly, with well developed cantbiis rostralis. Nostril nearer to 
orbit than to end of snout. Eye moderate, with vertically-elliptic 
pupil. Interorbital space much less than distance between nostrils. 
No distinct tympanum. Skin above nearly smooth with a few warts 
over pelvis and thigh, or moderately rough with granules and 
wrinkles and warts or small tubercles scattered over the entire upper 
surface and sides of head and body. Parotoid gland not developed, 
hut may be made out as a glandular postocular ridge descending 
along the side of the neck. A larger elongate gland or series of 
smaller glands on side of body. Vomerine teeth in two small round 
patches between the anterior part or middle of the choana? and 
about equidistant from the internal edgf's of these openings and 
from each other. Tongue large, very broadly attached, but slightly 
free all around its edge. Fingers long, slender, obtusely pointeid; 
first shortest, third longest, second and fourth equal; three pads 
on lower surface of carpus, a very large inner one and a small one 
on the base of each of the two outer melacarpals. Hind limbs 
moderately long, tibio-tarsal joint reaching eye. Toes rather slender, 
except outer, whi(’h is wide and flat; webs short, but edging toes 
for some distance; no suhdigital tubercles. In adult males a ‘"tail” 
(absent in females) extends back six or eight millimeters from the 
posterior surface of the thighs, is about four millimeters wide, and 
about three and one-half deep al its base. The cloaca is continued 
from its usual position into this structure, and ends in a large 
swollen orifice just in front and below the tip of the “tail”. 

Color in alcoholic specimens above reddish-bro^\n or dark grav. 
clouded with black. A light stripe extends across top of head be- 
tween anterior points of orbits. A black stripe interrupted by the 
^rbit extends from nostril to posterior part of parotoid region. 
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Upper surfaces of front limbs striped with black. Posterior edge 
of tibia bounded by a black line narrowly edged with yellowish- 
white. Under surfaces yellowish. 

Mrs. Gaige writes: “In live specimens there is a considerable 
range of color variation which is rather difficult to describe. The 
following color notes fRidgway’s Color Code] were made on a 
live female: back cacao brown, light spot on head pinkish cinna- 
mon, warts on sides and legs cinnamon buff, sides of head and 
body dark olive buff, below flesh color which was most distinct on 
chin and legs, belly densely spotted with mustard yellow. A live 
male differed from the female in having a citrine drab back and 
the warts cacao brown; the ‘tail’ above was the color of the body 
with a dark stripe down either side, beneath darker. The ground 
color is most commonly old rose or brick red, but it may vary from 
cream white, through various shades of pink, gray, and brown to 
almost black. In the lightest and darkest specimens the pattern 
is fairly well obscured. The glandular ridge or row of glandules 
on the side is usually dark tipped with golden yellow; the dark 
spot on the head is almost triangular; the dark line on the wrist 
is seldom interrupted; the upper surface of the limbs is often set 
off from the lower by a dark line w'hich merges gradually into the 
color beneath. The females are usually more brightly colored than 
the males." 


Measurement^^ of G Specimens in the Coljjbction of the 
California Academy of Sciences 


Sex .... 

- 

<5 


9 

9 

9 

Snout to anus 

43 

37 

37 

40 

38 

39 

Snout to base of “tail” 

. 38 

36 

34 




Length of “tail” . . 

7 

5 

7 




Width of head. . 

15 

14 

9 

15 

15 

15 

Diameter of eye . 

- 4 

3 

3 

4 

3 

3 

Interorbital width 

4 

4 

5 

4 

5 

3 

Snout to orbit 

. 7 

6 

7 

7 

6 

7 

Nostril to orbit 

. 4 

3 

4 

3 

3 

3 

Fore limb 

.. 23 

24 

20 

21 

20 

22 

Hind limb 

.. 60 

55 

58 

59 

60 

55 

Length of foot 

9 

12 

14 

14 

15 

15 


Habus , — The following is from my note book of the summer of 
1911: On August 16 and 17, I took three specimens of Ascaphus 
on the southwest side of Mount Rainier, in what is known as Indian 
Henry’s Hunting Grounds, at about 6,000 feet elevation. All three 
were found on bright sunny mornings between 10:30 and noon, in 
a small slow -flowing stream. The one first taken jumped out of 
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the brush into a small pool about four feet wide, five or six feet 
long, and two or three feet deep. It swam for a few seconds, just 
as a toad does; and when I attempted to catch it with my forceps, 
it went to the bottom and settled just like a frog, remaining per- 
fectly motionless, its color blending with the color of the rocks and 
earth at the bottom of the pool. The second one I noticed in the 
same place, and I first saw it swimming about the middle of the 
pool just as I stepped down on the bank. While I was attempting 
to capture this individual a third one jumped into the pool from 
the bank directly opposite me and went straight to the bottom. 1 
collected both of these, but a careful search and beating of brush 
in the vicinity failed to discover any more. All three were kept 
in a tin can, well punctured for ventilation, but they died within 
ten or twelve hours after capture. 

A letter from Mr. Phillip Putnam, dated August 29, 1921, says: 
“When I went up the Skokomish River, I expected to get a lot of 
Ascaphus, but my first day’s collecting yielded me only two speci- 
mens. I was at a loss to understand such poor luck, but a few days 
before we had a heavy rain, sopping the forests so that they reeked 
with water. I thought that the frogs might have forsaken the creek 
for the wet mossy soil. Further examination showed that the 
Ascaphus had left the creeks and were wandering about on land. 
I found four away from the water, one of which had not b^un 
to absorb the tail, and was over 100 feet from the water. How- 
ever, to collect the frogs in the forest was very difficult, as it was 
too much like looking for a ‘needle in a hay stack’. 1 have always 
had the best luck colIec:ting during a long dry spell. Now I know 
the reason to be that when it is wet, what few of them there are 
leave the water, and during a dry spell, lack of moisture forces them 
back again to the water.” 

Distribution. — Ascaphus truei has been found in Washington, 
Oregon, and California. 

In Washington, it has been taken in King (at 2,000 feet in the 
Cascade Mountains near North Bend), Pierce (Mount Rainier in 
Paradise Valley and at 6,000 feet in Indian Henry’s Hunting 
Grounds), Jefferson (Mount Steele), Mason (vicinity of Lake 
Cushman, Mount Rose, Olympic Mountains, Laundry Creek, Big 
Log Ranger Station, McTaggart Creek, Mount Ellinor Creek, Sko- 
komish River Valley), and Chehalis (Humptulips), counties. 

In Oregon, it has been secured at 3,000 feet, on Red Creek, in 
the Santiam National Forest, Linn County. 
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The only California record is of a specimen in the U. S. National 
Museum, caught at 5,000 feet altitude, on Craggy Peak, Siskiyou 
Mountains, Siskiyou County. 

Suborder III. LINGUATA 

It is to this suborder that most of the tailless amphibians be- 
long. Those of western North America are referred to four fam- 
ilies which include respectively the spade-foot toads, the true 
toads, the tree toads, and the frogs. 

Family 5. SCAPHIOPODID^E 

The members of this family have no ribs. The sternum is 
archiferous. The vertebrae usually are procadous. Teeth are 
present in the upper jaw. The tongue is rounded, slightly notched 
and free behind. The pupil is vertically eliptic. A single genus 
represents this family in North America. 

Genus 11. Scaphiopus 

Scaphiopus HoLBROOK, N. Amer. Herpetology, Ed. 1, I, 1836, p. 86 
(type, solitanus^holbrooki ) . 

Spea Cope, Joum. Acad. Nat. Sci. Phila., Ser. 2, VI, 1866, p. 81 
(type, Scaphiopuii bo7nbifrons) , 

In this genus the skin may be smooth or roughened with 
tubercles. Parotoids may be present but are lacking in our 
western species. The toes are extensively webbed. The vertebrae 
are proccelous. The sacrum and coccyx are united. The rneta- 
tarsum is a cartilaginous plate. There is a large metatarsal, horny 
scraper or shovel. 


Synopsis of Specifs 

a. — Smaller; snout more truncate in profile; often with two or 

four light, longitudinal, dorsal bands on a darker ground 

S. hammondii.— p. 84 

a,* — Larger; snout rounded in profile; color dark; more rugose, 
usually reticulated with black S. couchii. — p. 87 
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Scaphiopus hammondii Baird 
Western Spadefoot 
Plate 11, figure 2 

Scaphiopus hammondii Baird, Rep. Pac. R. R. Surv., X, 1859, Pt. 
IV, No. 4, p. 12, pi. 28, figs. 2a-2d (type locality, Fort Read- 
ing, California) ; Cope, Proc. Acad. Nat. Sci. Phila., 1863, p. 
63; Cooper, in Cronise, Natural Wealth Calif., 1868, p. 486; 
Cooper, Proc. Calif. Acad. Sci., IV, 1870, p. 64; Cope, Bull. 
U. S. Nat. Mus., No. 32, 1887, p. 12; Boulenger, Cat. Batrach. 
Salient. Brit. Mus., 1882, p. 435; Stejnbger, N. Amer. Fauna, 
No. 7, 1893, p. 222; Dickerson, Frog Book, 1906, p. 59; Ellis 
& Henderson, Univ. Colo. Stud., X, No. 2, 1913, pp. 51, 121; 
Van Denburgh & Slevin, Proc. Calif. Acad. Sci., Ser. 4, III, 
1913, p. 392; Ruthven & Gaige, Occas. Papers Mus. Zool. Univ. 
Mich., No. 8, 1915, pp. 11, 16; Van Denburgh & Slevin, Proc. 
Calif. Acad. Sci., Ser. 4, V, No. 4, 1915, pp. 100, 102; Strecker, 
Baylor Bull., XVIII, No. 4, 1916, p. 54; Stbjneger & Barbour, 
Check List. N. Amer. Am))h. Rept.. 1917, p. 25; Stephens, 
Trans. San Diego Soc. Nat. Hist., Ill, No. 4, 1921, p. 69; 
Schmidt, Bull. Amer. Mus. Nat. Hist., XLVI, 1922, pp. 612, 
615, 617, 630, 633; Stejnegeu & Barbour, Check List N. Amer. 
Amph. Rept., 1923, p. 23; Storer. Univ. Calif. Publ. Zool., 
XXVII, 1925, p. 148. 

Scaphiopus homhifrons Cope, Proc. Acad. Nat. Sci. Phila., 1863, 
p. 53 (type locality. Fort Union on Missouri River, Lat. 48" N.) ; 
Boulenger, Cat. Batrach. Salient. Brit. Mus., 1882, p. 435. 
Spea hammondii Cope, Journ. Acad. Nat. Sci. Phila., Ser. 2, VI, 
1866, p. 81; Cope, Proc. Acad. Nat. Sci. Phila., 1866, p. 301; 
Cope, Bull. U, S. Nat. Mus., No. 1, 1875, p. 31; Cope, Proc. 
Acad. Nat. Sci. Phila., 1883, p. 11; Stejneger, N. Amer. Fauna, 
No. 3, 1890, p. 117. 

Spea bomhifrovs Cope, Journ, Acad, Nat. Sci. Phila., Ser. 2, VI, 
1866, p. 81 ; Cope, Amer. Nat., VIII, 1879, p. 437. 

Spea hammondi CoUES, Surv. W. 100th Merid., V, 1875, p. 630; 
Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, pp. 177, 193; 
Cope, Proc. Acad, Nat. Sci. Phila., 1883, p. 32; Stone, Proc. 
Acad. Nat. Sci. Phila., 1911, p. 223. 

Scaphiopus couchii Yarrow, Surv. W. 100th Merid., V, 1876, p. 526; 

Yarrow, Bull. U. S. Nat, Mus., No. 24, 1883, p. 117 (part). 
Scaphiopus couchii varius Yarrow, Surv. W. 100th Merid., V, 1875, 
p. 626; Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 177 
(part). 

Spea stagnalis Cope, Yarrow, Surv. W. 100th Merid., V, 1876, p. 
626, pi. XXV, figs. 6-8 (type locality, Alto dos Utas, North- 
west New Mexico); Yarrow & Henshaw, Ann. Rep. Chief of 
Engineers for 1878, Surv. W. 100th Merid., App. NN, 1878, 
p. 209; Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 177. 
Scaphiopus dugesi Brocchi, Bull. Soc. Philom., Ser. 7, III, 1879, 
p. 23 (type locality, Guanajuato, Mexico) ; Brocchi, Miss. Sci. 
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Mex.y Batrach., 1881, p. 94, pi. 9, fijr. 4; Boulenger, Cat. 
Batrach. Salient. Brit. Mus., 1882» p. 436. 

Scaphiopits stag'tvalis Boulenger, Cat. Batrach. Salient. Brit. Mus., 

1882, p. 436. 

Scaphiopuft hitermontavuff COPB, Proc. Acad. Nat. Sci. Phila., 1883, 
pp. 16, 18 (type locality. Salt I^ke City and Pyramid Lake, 
Nevada). 

Scaphiopits variv^ varius YARROW, Bull. U. S. Nat. Mus., No. 24, 

1883, p. 177 (part). 

Spea hammondii bomhifrons CoPE, Bull. U. S. Nat. Mus., No. 34, 
1889, p. 306. 

Spea hammondii intermontana Cope, Bull. U. S. Nat. Mus., No. 34, 
1889, p. 304, fig:. 76; Cope, Proc. Acad. Nat. Sci. Phila., 1893, 
pp. 182, 184; Dickerson, Frog Book, 1906, p. 59 (footnote). 
Spea hammondii hammondii CoPE, Bull. U. S. Nat. Mus., No. 34, 
1889, p. 305, fig. 77, pis. XLVI, fig. 8, XLIX, fig. 18, LXVI, 
fig. 1. 

Scaphiopua hammondii hammondii Grinnell & Camp, Univ. Calif. 
Publ. Zool., XVII, No. 10, 1917, p. 140; Dice, Univ. Calif. Publ. 
Zool., XVI, No. 17, 1916, pp. 300, 301, 304; Grinneu^ & Stoker, 
Animal Life in the Yosemite, 1924, p. 664. 

Scaphiopua hammondi hammondi Englehardt, Copeia, 1918, No. 
60, p. 77. 

Sca^phiopua Snyder, Copeia, 1920, No. 86, p. 83. 

Scaphiopus hammondi Cary, N. Amer. Fauna, No. 33, 1911, p. 27; 
Tayix)R, Univ, Calif. Publ. Zool., VII, No. 10, 1012, p. 346; 
Pratt, Verteb. Animals of the U. S., 1923, p. 169. 


Description . — Head broader than long, rounded or bluntly oval 
in outline from above. Snout slightly overhanging or may be 
perpendicular in profile. Canthus roslralis absent. Nostril a 
little nearer to tip of snout than to orbit; distance between nostrils 
greater than interorbital width; interorbital width less than width 
of upper eyelid. Tympanum rather indistinct, oval in outline, 
about half diameter of eye. No parotoid gland. Fore limbs mod- 
erately heavy, with one or two palmar tubercles; third finger 
longest, second and third about equal; tips lightly enlarged; webs 
short, extended along edges of sec*ond finger: femur longer than 
tibia; under surfaces of feet smooth, with web extending along 
sides of fourth toe. Metatarsal tubercle on inner edge of foot 
greatly enlarged, with a free and sharp edge. Tongue large, 
free and slightly notched behind, lateral borders free. Vomerine 
teeth in two small patches between the choana;, separated medially 
by the length of a single patch. Skin somewhat smooth, dorsal 
and lateral surfaces covered with small roundish tubercles. Under 
surfaces granular, back of thigh with minute tubercles. 
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Dorsal coloring in alcohol gray, with two or four longitudinal 
silvery-gray stripes reaching from back of head to thighs. An- 
terior parts of dorsal surface clouded or mottled with black. Under 
surfaces yellow or yellowish-while, gular region clouded with 
dark gray. 

Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 60 63 66 68 69 62 

Width of head 22 22 22 26 23 28 

Diameter of eye 5 5 6 6 6 6 

Interorbital width 4 4 6 4 4 4 

Snout to orbit 6 8 9 7 7 7 

Nostril to orbit 4 4 5 4 4 6 

Fore limb 30 30 27 29 27 32 

Hind limb 64 64 66 63 67 73 

Length of foot 23 22 22 23 26 27 


Habits , — This is one of the most secretive of our western 
batrachians and is generally found only during the breeding sea- 
son. After the first heavy rains these loads gather in the pools 
of rain-water on the desert floor, where they can be heard croak- 
ing vigorously far into the night. The writer found them in early 
July along the banks of Pyramid Lake, Nevada, where they were 
much in evidence for only two nights and then disappeared com- 
pletely. The species is no doubt quite abundant but owing to the 
secretive habits it is necessary to be on the spot just at the proper 
time in order to secure specimens. 

Distribution . — This spadefoot occurs in all of the states west of 
the Rocky Mountains ranging thence eastward to Montana and 
Texas and south into Mexico. 

In Washington, it probably is confined to the region east of 
the Cascade Mountains, whore it has been taken in Chelan (Chelan), 
Yakima (Mabton, Sunnyside), Walla Walla (Fori Walla Walla, 
Wallula), and Lincoln (Sprague), counties. 

In Oregon, it has been found in Jefferson (Warm Springs), 
Crook (Prineville), Harney (Harney), and Baker (Home), 
counties. 

In Idaho, it is fairly common in Ada (Boise) County. 

In Nevada, specimens have been caught in Washoe (Pyramid 
Lake), Humboldt (Thousand Creek Hot Springs, Virgin Valley, 
Big Creek at base of Pine Forest Mountains, Quinn River Cross- 
ing), Lincoln (Bunkerville), and Elko (Carlin), counties. 
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In Utah this species is known from Salt Lake (Salt Lake City, 
Fort Douglas), Utah (Provo, Payson), Beaver (Beaver), and 
Washington (Bellevue, St. George, Grapevine Springs at 3,000 
feet eight miles south of Bellevue) counties, and from Zion Na- 
tional Park. 

Arizona records are based upon specimens from the Painted 
Desert and St. Thomas. 

In California, it has been secured in Shasta (Fort Reading near 
Redding), Fresno (Lane’s Bridge), Tulare (Tipton, Earlimart), 
San Luis Obispo (Simmler), Mono (Mono Lake at Salmon Ranch 
and Farrington’s, Benton, Convict Creek, Long Valley), Inyo (Olan- 
cha at 3,700 feet), Santa Barbara (Betteravia, Santa Barbara, Santa 
Maria), Los Angeles (Sierra Madre, Los Angeles), and San Diego 
(San Diego, and three miles west from Bonsall on the San Luis 
Rey River), counties. 

Scaphiopus couchii Baird 
Sonoran Spadefoot 

Scaphiopus couchii Baird, Proc. Acad. Nat. Sci. Phila., VII, 1864 
(1855) p. 62 (type locality, Rio Nasas, Coahuila and Matamoros, 
Tamaulipas, Mexico) ; Baird, U. S. Mex. Bound. Surv., II, 1859, 
Kept., p. 28, pi. 36, figs. 1-6; Cope, Proc. Acad. Nat. Sci. Phila., 
1863, p. 62; Baird, Proc. Acad. Nat. Sci. Phila., 1864, p. 62; 
Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 32; Brocchi, Miss. 
Sci. Mex., Batrach., Pt, 3, Sec, 2, 1882, p. 26; Boulenger, Cat. 
Batrach. Salient. Brit. Mus,, 1882, p. 434; Cope, Bull. U. S. 
Nat. Mus., No. 34, 1889, p. 301, fig. 76, pi. LXVIII, fig. 2; 
Van Denburgh, Proc. Calif. Acad. Sci., Ser. 2, V, 1896, p. 
668; Mocquard, Nouv. Arch, du Mus. Hist. Nat. Paris, Ser. 
4, I, 1899, p. 342, pi. XIII, fig. 6; Dickerson, Frog Book, 1906, 
p. 57, pi. VIII; Ruthven, Bull. Amer. Mus. Nat. Hist., XXIII, 
1907, p. 603; Strecker, Proc. Biol. Soc. Wash., XXI, 1908, p. 
199; Strecker, Baylor Univ. Bull., XII, No. 1, 1909, p. 9; 
Strecker, Trans. Acad. Sci. St. Louis, XIX, No. 6, 1910, p. 
80; Stone, Proc. Acad. Nat. Sci. Phila., 1911, p. 223; Van Den- 
burgh & Slbvin, Proc. Calif. Acad. Sci., Ser. 4, III, 1913, pp. 
392, 396; Stejneger & Barbour, Check List N. Amer. Amph. 
Kept., 1917, p. 25; Nelson, Mem. Nat. Acad. Sci., XVI, 1921, 
p. 113; Schmidt, Bull. Amer. Mus. Nat. Hist., XLVI, Art. 
XI, 1922, pp. 612, 620, 621, 628, 630, 633; Pratt, Verteb. 
Animals of the U. S., 1923, p. 169; Stejneger & Barbour, 
Check List N. Amer. Amph. Kept., 1923, p. 22; Strecker, 
Contrib. Baylor Univ. Mus., No. 8, 1926, p. 11. 

Scaphiopus varius Cope, Proc. Acad. Nat. Sci. Phila., 1863, p. 62 
(type locality. Cape St. Lucas, Lower California) ; Brocchi, 
Miss. Sci. Mex., Batrach., 1881, p. 27. 

? Scaphiopus rectifrenis Cope, Proc. Acad. Nat. Sci. Phila., 1863, 
p. 53 (type locality, Tamaulipas, Coahuila) ; Brocchi, Miss. 
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Sci. Mex., Batr&ch,, 1881, p. 27; Boui^NGER, Cat. Batrach. 
Salient Brit Mus., 1882, p. 485. 

Scaphiopus couchii (var. varius) Cope, Proc, Acad. Nat. Sci, PJiiJa., 
1866, p. 318. 

Scaphiopus varius varius Cope, Bull. U. S. Nat. Mus., No. 1, 1875, 
p. 31; Yarkow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 177 
(part). 

Scaphiopus varius recti frenis Cope, Bull. U. S. Nat. Mus., No. 1, 
1875, p. 32; Yarrow, Bull, U. S. Nat. Mus., No. 24, 1883, p. 193. 
Scaphiopus couchi Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, 
p. 177 (part) ; Belding, W. Amer. Scientist, III, No. 24, 1887, 
p. 99. 

Scaphiopus couchii vat'^ius Garman, Bull. Essex Inst., XVI, No. 
1, 1884, p. 46; Cope, Bull. U. S. Nat. Mus., No. 32, 1887, p. 
12; Cope, Bull. U. S. Nat. Mus., No. 34, 1889, fig. 75. 

Description . — Head about as broad as long, rounded in out- 
line from above. Snout overhanging in profile. Nostrils directed 
upwards, nearer to tip of snout than to orbit; distance between 
nostrils less than interorbital width; irilcnorbital width less than 
width of upper eyelid. Tyinpamirn indistinct, oval in outline, 
about half the diameter of the eye. Parotoid glands obscure, 
covered with small tubercles. Fore limbs heavy, with one or twci 
indistinct palmar tubercles: third finger longc^st, second and fourth 
about equal; tips with small knobs; fingers without webs. Femur 
longer than tibia; under surfaces of feet smcxilh, toes fully webbed. 
Metatarsal tubercle on inner edge of foot greatly enlarged, with 
a free and sharp edge. Tongue large, free and slightly notched 
behind, lateral borders free. Vomerine teeth in two small patches 
between the choanac. Skin covered with small tubercles, more nu- 
merous on sides; under surfaces fairly smooth, back of thigh with 
minute tubercles. 

Dorsal coloring in alcohol olive, or brownish, spotted or mottled 
with black. These black markings sometimes form into indistinct 
bands. Back of limbs yellowish, sparsely spotted with black. Under 
surfaces yellowish or brownish, without markings. 

Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 59 60 61 62 63 64 

Width of head 24 24 24 25 26 23 

Diameter of eye 6 6 7 7 7 6 

Interorbital width 6 5 6 5 6 6 

Snout to orbit 10 10 10 9 10 10 

Nostril to orbit 6 6 6 6 6 5 

Fore limb 34 31 34 31 34 31 

Hind limb 70 77 76 73 67 70 

Length of foot 27 28 30 26 26 30 
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Habits , — The habits of this spadefoot are similar to those oi 
Scaphiopus hammondii. In the spring of 1919, while the writer 
was on a trip from La Paz to San Jose del Cabo, Lower California, 
Mexico, a halt was made to rest the pack animals and to take 
shelter from an approaching thunder storm. During the storm 
the road became a rushing river, which however, quickly dried 
when the rain had passed, leaving a few puddles in the depressions. 
As if by magic these became filled with spadefoot toads till sev- 
eral hundred had congregated in two or three of the pools. 
These particular puddles were visited the next day and until they 
had dried up, but the toads never appeared again. 

Distribution. — Scaphiopus couchii ranges from Texas to Ari- 
zona south into Mexico. It is common in the Cape Region of Lower 
California. 

In Arizona, it has been collected in Cochise (Willcox, Fairbank), 
and Pima (Tucson, Roebles Ranch near Coyote Springs between 
Tucson and the Baboquivari Mountains) counties. 

In Sonora, it has been taken at Nogales. 

In Lower California, it has been secured at Cape San Lucas, 
San Jose del Cabo, Miraflores between La Paz and San Pedro, 
La Paz, Mulege, and San Ignacio, 

Family 6. BUFONIDi^E 

In this family the vertebrae are procoelus and without ribs; 
the sternum is usually a cartilaginous plate: the frontoparietals 
are completely ossified; the pterygoid bone is absent. 

Genus 12. Bufo 

Bufo Laurenti, Syn. Kept,, 1768, p. 25 (type, viilgaris=^bufo) . 

In this genus, the only one represented within the limits of this 
work, the pupil may be round or horizontal. The parotoid glands 
are always present. The skin is usually rough, covered with 
warts. The vomers are without teeth. 

Synopsis of Species and Subspecies 

a. — Cranial crests absent or obscure, 

b. — Cranial crests absent. 

c. — Parotoid glands widely separated; size larger, 

d. — Parotoid glands roundish, sole tubercles smaller. 
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e. — Snout longer; skin rough, with various sized warts 

B. b. boreas. — p. 90 

e. — Snout shorter; skin between warts smoother; warts 

smaller B. b. halopliilus. — p. 94 

d . — Parotoid glands long, oblique; sole tubercles larger 

B. compactilis. — p. 97 

c \ — Parotoid glands nearly meeting on midline; size smaller 

B. canoniB. — p. 99 

b^ — Crests obscure, sometimes absent; size small; dorsal sur- 

facCvS covered with small roundish warts 

B. punctatus. — p. 100 


a \ — Cranial crests present. 

bb. — Size smaller; crests not forming curve around the orbits, 
cc. — Crests forming an angle at posterior end of orbit, ex- 
tending laterally to tympanum ...B. woodhousii. — p. 102 
cc‘. — Crests straight and narrow. 

dd. — Size larger; large sole tubercle present with free 

cutting edge B. c. cognatus. — p. 105 

dd \ — Size smaller; inner sole tubercle not developed, ter- 
minating in a horny point.. - B. c. ealifornicus. — p. 107 
bb \ — Size very large; crests forming a curve around the orbits 
B. alvarius. — p. 108 


Bufo boreas boreas Baird & Girard 
Northwestern Toad 
Plate 12 

Bufo boreas Baird & Girard, Proc. Acad. Nat. Sci. Phila., VI, 1862, 
p. 174 (type locality, Columbia River and Puget Sound); Girard, 
U. S. Explor. Exped., Herpet., 1858, p. 74, pL 6, figs. 4-9; 
Boulenger, Cat. Batrach. Salient. Brit. Mus., 1882, p. 296, 
fig. (part) ; Van Denburgh, Proc. Amer. Philos. Soc., XXXVII 
1898, p. 139; Dickerson, Frog Book, 1906, p. 115, pL XLIV; 
Stone, Proc. Acad. Nat. Sci. Phila., 1911, p. 223; Taylor, 
Univ. Calif. Publ. Zool., VII, No. 10, 1912, p. 343; Ei-LIS & 
Henderson, Univ. Colorado Studies, X, No. 2, 1913, pp. 49, 
121; Eijlis & Henderson, Univ. Colorado Bull., XV, No. 6, 
1916, p. 254; RuTHVEN & Gaige, Occas. Papers Mus. Zool. 
Univ. Michigan, No. 8, 1916, pp. 11, 13; Van Denburgh & 
Slbvin, Proc, Calif. Acad. Sci., Ser. 4, V, No. 4, 1915, pp. 
100 , 101 . 

Bufo columhiensis Baird & Girard, Proc. Acad. Nat. Sci. Phila., 
1863, p. 378 (type locality, Columbia River, Oregon) ; Girard, 
U. S. Explor. Exped., Herpt., 1868, p. 77, pi. 5, figs. 4-9; Baird, 
Rep. Pac. R. R. Surv., X, 1869, Pt. IV, No. 4, p. 12; Cope, Ann. 
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Rep. U. S. Geol. Surv. Terr., 1871, (1872), p. 468; Cope, Bull. 
U. S. Nat. Mus., No. 1, 1876, p. 29; Yarrow, Bull. U. S. Nat. 
Mus., No. 24, 1883, p. 163; Cope, Proc, Acad, Nat. ScL Phila., 
1893, pp. 181, 184; Van Denburgh, Bull. U. S. Fish Commis- 
sion for 1894, p. 207; Young, Proc. Acad. Nat. Sci. Phila., 
1909, p. 298; Dice, Univ. Calif. Publ. Zool., XVI, No. 17, 1916, 
pp. 309, 319. 

Bufo microscaphuB CoPE, Proc. Acad. Nat. Sci. Phila., 1866, p. 301 
(type locality, the Upper Colorado River Region) ; Cope, Bull. 
U. S. Nat. Mus., No. 1, 1875, p. 622; Yarrow, Surv. W. 100th 
Merid., V, 1875, p. 622 (part) ; COUES, Bull. U. S. Nat. Mus,, 
No. 24, 1883, p. 163. 

Biifo pictm Cope, in Yarrow, Surv. W. 100th Merid., V, 1875, p. 
622, pi. XXV, figs. 4, 5 (no locality); Yarrow, Bull. U. S. 
Nat. Mus., No. 24, 1883, p. 164, 193; COPE, Bull. U. S. Nat. 
Mus., No. 34, 1889, p. 270. 

Bufo halophiluB Yarrow & Henshaw, Ann. Rep. Chief of Engi- 
neers for 1878, Surv. W. 100th Merid., App. NN, 1878, p. 208 
(part) ; Boulenger, Cat. Batrach. Salient. Brit Mus., 1882, 
p. 296, fig. (part) ; Cope, Proc. Acad. Nat. Sci. Phila., 1883, 
pp. 23, 26; Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 162 
(part). 

Bnfo coliimhiensU columbiensis CoPE, Bull. U. S. Nat. Mus., No. 
34, 1889, p. 269, fig. 63. 

Bufo horeas boreaa Camp, Univ. Calif. Publ. Zool., XVII, No. 9, 
1917, pp. 116, 116; GRiNNEiiL & Camp, Univ. Calif. Publ. Zool., 
XVII, No. 10, 1917, p. 143; Stejnexsbr & Barbour, Check List 
N. Amer. Amph. Rept., 1917, p. 27; Blanchard, C^opeia, 1921, 
No. 90, p. 6; Patch, Copeia, 1922, No. Ill, p. 76; Pratt, Verteb. 
Animals of the U. S., 1923, p. 174; StejneCxER & Barbour, 
Check List N, Amer. Amph. Rept., 1923, p. 24; Storer, Univ. 
Calif. Publ. Zool., XXVII, 1925, p. 167; Hardy, Rep. Prov. 
Mus. Brit. Columbia, 1925, p. c23. 


Description . — Size large; cranial crests absent. Head much 
broader than long, oval in outline from above. Snout vertical 
in profile. Nostril small, directed downwards, nearer to tip of snout 
than to orbit; distance between nostrils less than interorbital width; 
interorbital width about twice that of upper eyelid. Tympanum 
small, vertical and oval in outline; surface smooth. Parotoid 
glands roundish, moderately large; separated by one and one-half 
times their length. Limbs robust; a well developed inner sole 
tubercle; two well developed palmar tubercles; fingers and toes 
with small round knob-like ends; small roundish subarticulai 
tubercles present. Skin rugose, thickly covered with small roundish 
and elongate warts on the back and on the thighs. Under surfaces 
granular, with minute tubercles on the backs of the thighs. Tongue 
narrow, oval in outline, attached centrally and anteriorly. 
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Dorsal ground color in alcohol olive, brownish, or greenish. The 
numerous warts of the dorsal surface are brownish or reddish- 
brown, bordered with black. A yellowish middorsal stripe extends 
from tip of snout to anus; lateral surfaces spotted or reticulated 
with black. Under surfaces brownish or yellow^ish, sparsely spotted 
with black. Under surfaces of feet, and tips of fingers and toes, 
are brown or reddish-brown. 

Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 77 86 90 91 98 99 

Width of head 32 36 37 40 41 40 

Diameter of eye 6 6 8 7 8 7 

Interorbital width 6 8 9 8 9 7 

Snout to orbit 10 8 12 11 11 7 

Nostril to orbit 6 5 8 7 6 4 

Fore limb 58 63 52 57 60 58 

Hind limb 110 117 112 112 120 110 

Length of foot 95 64 60 65 72 60 

Breadth of foot 30 32 30 36 26 33 


Habits, — Similar to B. b, halophilus. 

Distribution, — This toad ranges from Alaska to northern Cali- 
fornia and east through Idaho and northern Nevada to Utah and 
Colorado. 

In Alaska it has been colIe<!led, in the Prince William Sound 
Region: “in a large lake near Prince William’s Sound”; at Cor- 
dova Bay; at Canoe Passage, Hawkins Island: and on Montague 
Island; in the Silkan region, at Thomas Bay, and on Swan, Ad- 
miralty, and Hec-eta islands, and on Sergief Island at the mouth 
of the Stikine River: at Yakulat, and at Glacier Bay. 

In British Columbia, it has been secured on the Queen Charlotte 
Islands at Masst^t and at Clew: on \ancouver Island at the 
North Pacific Coal Mines, Coldstream, and at Hall’s Ranch, Alberni 
Valley; on Gabriola Island: and on the mainland near Atlin, four 
miles north from Telegraph Creek, Stikine River at Doch-da-on 
Creek, Bear Lake. Moose Lake, head of Moose River, North Fork 
of Moose River, Glacier, Field, Okanagan, Vancouver, Fraser River. 
Sunias Prairies, Chilliwack Lake, Bella Coola, Namu. Clinton, 
Meadow Lake 20 miles north from Clinton, and Watson Lake 45 
miles north from Clinton. 

Washington localities are Clallam (Cape Flattery, Lake Crescent, 
Forks, Soleduck River), Jefferson (Hoh River near Fischer’s 
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Ranch, near Spruce), Kitsap (Gorse Creek), Mason (Lake Cush- 
man, Mount Ellinor), Pacific (Shoalwater Bay), Whatcom (Semi- 
ahmoo Bay, Glacier, Nooksak River), San Juan (Orcas Islands, 
Friday Harbor), Pierce (five miles east from Tacoma, Fairfax, 
Mount Rainier), Clark (Vancouver), Skamainia (Mount Adams, 
Carson), Okanogan (Loomis, Hidden Lake), Chelan (Stehekin at 
head of Lake Chelan, Ential), Yakima (Bumping Lake), Stevens 
(Colville, Springdale), Wliitman (Pullman), Walla Walla (Fort 
Walla Walla), Columbia (Humpeg Falls, Blue Mountains), and 
Asotin (Anatone, Grand Ronde River), counties. 

In Oregon, it has been taken in Multnomah (Portland), Clack- 
amas (Oregon City), Coos (F^mpire), Douglas (Roseburg, Fort 
Unii)qua), Josephine (Grants Pass), Jackson (Siskiyou at 4,100 
feet), Hood River (Hood River), Crook ( Prineville) , Klamath 
(F'ort Klamath, Klamath Falls, Merrill), Lake (Chewaucan Valley. 
Warner Lakes), Umatilla (Meacham, Umatilla), and Wallowa 
(Wallowa Lake, Wallowa Canyon), counties. 

In California this toad intergrades with the southern subspecies. 
Bujo boreal halophilus. No definite limits to the area occupied 
by each are apparent, for individual variation is very great. Mr. 
Camp slates that B. b. boreas ranges south to Eureka, Humboldt 
County. Sisson. Siskiyou County, and Modoc' County, and B. b. 
halophilus north to the Gualala River. Mendocino County. Oro- 
ville. Butte County, and Independence. Inyo County, the inter- 
vening area being that of intergradation. For convenience, the 
toad.s of the se\en northern ( ounties w ill be here referred to B. b, 
boreas, while those from elsewhere in California are regarded as 
B. b, halophilus. Toads seem not to have been taken in Trinity 
and Lassen counties, but have been secured in Del Norte ((^rt^scent 
City). Humboldt (Elureka). Siskiyou (Mount Shasta, Butte Creek. 
Sisson). Modoc (Fort Bidwell. Upper Pit River. Goose Lake 
Meadows neai Sugar Hill. South Fork of Pit River near Alturas. 
Parker Creek in the Warner Mountains, head of North Fork of 
Parker Creek, mouth of Dry Creek in the Warner Mountains, east 
face of Warren Peak at <».7(K) feel. Warner MountaitHl. and Shasta 
(Fort Crook. Baird. McCloud) counties. 

In Nevada this load has been recorded from Washoe (Pyramid 
Lake at Sutcliffe, the Pyramids and Anaho Island). Humboldt 
(Quinn Ri\er Crossing, head of Alder Cre>ek. and in the Pine 
F^orest Mountains at Big Creek Ranch and Leonard Creek), Lander 
(Austin), and F"lko (Elko, Wells. Upper Humboldt Valley, Moun- 
tain City) counties. 



94 


CAUFORhllA ACADEMY OF SCIENCES 


[Oc. Papbkb 


In Idaho, it has been taken in Bonner (Clark’s Fork, Lower 
Kootenai River), Kootenai (Blue Lake, Mount Carlton), Valley 
(Payette Lake, McCall), Ada (Boise), Elmore (Atlanta), Custer 
(Alturas Lake, Sawtooth), Jerome (between Blue Lakes and Sho- 
shone Falls), Bannock (Mink Creek near Pocatello), and Bear 
Lake (Deep Lakes, Bloomington Canyon), counties. 

Utah counties from which this toad are known are Salt Lake 
(Salt Lake City, Fort Douglas), Summit (Kimballs near Park 
City), Utah (Provo, Utah Lake), Wasatch (Wasatch Mountains at 
8,728 feet near the head of Big Cottonwood Canyon, and in Little 
Cottonwood and Provo canyons), and Juab (Juab), counties. 

Bufo boreas halophilus Baird & Girard 
California Toao 
Plate 13 

Bufo halophilus Baird & Girard, Proc. Acad. Nat. Sci. Phila., VI, 
1863, p. 301 (type locality, Benicia, California) ; Girard, Proc. 
Acad. Nat. Sci. Phila., 1864, p. 87; Baird, U. S. Mex. Bound. 
Surv., II, Kept., 1859, p. 26, pi. 41, figs. 7-12; Cooper, Proc. 
Calif. Acad. Sci., IV, 1870, p. 64. 

Bufo chileusis GOnther, Cat. Batrach. Salient. Brit. Mus., 1858, 
p. 66 (part). 

Bufo halophilus Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 29; 
Yarrow & Henshaw, Ann. Rep. Chief of Engineers for 1878, 
Surv. W. 100th Merid., Append. NN, 1878, p. 208; Boulenger, 
Cat. Batrach. Salient. Brit. Mus., 1882, p. 295, fig. (part); 
Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 162 (part) ; 
Townsend, Proc. U. S. Nat. Mus., X, 1887, p. 241; Stejnbger, 
N. Amer. Fauna, No. 7, 1893, p. 220; Dickerson, Frog Book, 
1906, p. 113, pis. XLI, XLII, XLIII; Hurtbr, First Ann. Rep. La- 
guna Marine Lab., 1912, p. 67; Storer, U. C. Journ. Agric., II, No. 
3, 1912, pp. 88-91; Ruthlinc, Lorquinia, Vol. I, No. 1, 1916, p. 6. 
Bufo boreas Boulenger, Cat. Batrach. Salient. Brit. Mus., 1882, 
p. 296, fig. (part). 

Bufo columbiensis Cope, Proc. Acad. Nat. Sci. Phila., 1883, p. 32; 

Mearns, Bull. U. S. Nat. Mus., No. 56, 1907, pp. 133, 138. 

Bufo columbiemis halophilus CoPE, Bull. U. S. Nat. Mus., No. 34, 
1889, p. 269, fig. 64. 

Bufo boreas nelsoni Stejneger, N. Amer. Fauna, No. 7, 1893, p. 
220, pi. 3, figs. 4a, 4b (type locality, Oasis Valley, Nye County, 
Nevada); Dickerson, Frog Book, 1906, p. 116; Camp, Univ. 
Calif. Publ, Zool., XVII, 1917, pp. 116, 117; Grinnesll & Camp, 
Univ. Calif. Publ. Zool., XVII, No. 10, 1917, p. 143. 

Bufo boreas halophilus Camp, Univ. Calif. Publ. Zool., XVII, No. 
9, 1917, p. 116; Grinnell & Camp, Univ. Calif. Publ. Zool., 
XVII, No. 10, 1917, p. 142; Stejnege® & Barbour, Check List 
N. Amer. Amph. Rept., 1917, p. 27; Nelson, Mem. Nat. Acad. 
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Sci., XVI, 1921, p. 113; Schmidt, Bull. Amer. Mus, Nat. Hist., 
XLVI, Art. XI, 1922, pp. 612, 615, 629, 634; Stejneger & Bar- 
bour, Check List N. Amer. Amph. Kept., 1923, p. 24; Pratt, 
Verteb. Animals of the U. S., 1923, p. 174; Grinnell & Stoker, 
Animal Life in the Yosemite, 1924, pp. 666-657, pi. 60a; Stoker, 
Univ. Calif. Publ. Zool., XXVII, 1926, p. 169. 

Bufo borealis halophihis Stephens, Trans. San Diego Soc. Nat. 
Hist., Ill, No. 4, 1921, p. 60, 

Description , — Size large; head a little broader than long, rounded 
in outline from above. Snout broadly truncate, overhanging in 
profile. Nostril horizontal or directed slightly downward, nearer 
to tip of snout than to orbit; distance between nostrils less than 
interorbital width; interorbital width equal to or very little greater 
than width of upper eyelid. Tympanum small, broadly oval or 
roundish in outline. Canthus rostralis moderately prominent or 
obscure. Parotoid glands well developed, elongate or sometimes 
roundish in outline. Limbs robust; a prominent inner sole tubercle; 
two large palmar tubercles; under surfaces of feet with minute 
tubercles; subarticular tubercles prominent; fingers and toes with 
rounded knob-like ends. Skin smooth; back and dorsal surface 
of hind limbs with widely scattered roundish or elongate warts. 
Under surfaces granular, with small tubercles on thighs. Tongue 
narrow, oval in outline, attached centrally and anteriorly. 

Ground color above grayish or greenish, spotted or reticulated 
with black. Warts on back may be with or without black borders. 
A narrow yellowish dorsal stripe extends from tip of snout to 
anus. Under surfaces yellowish, sparsely spotted with black. Some 
individuals are uniform yellowish without the black markings. 

Measurements op 6 Specimens in the Collection of the 
California Academy op Sciences 


Snout to anus 72 77 78 82 86 93 

Width of head 30 33 32 35 38 35 

Diameter of eye 8 10 10 10 11 10 

Interorbital width 7 6 5 8 6 7 

Snout to orbit 12 12 12 12 11 9 

Nostril to orbit 6 6 5 7 7 7 

Fore limb 50 47 38 49 42 47 

Hind limb 90 83 95 101 99 97 

Length of foot 48 46 64 66 61 57 

Breadth of foot 18 21 26 28 30 27 


Habits . — This species is common throughout its range. It usually 
inhabits floHei gardens, roads or sheltered paths, where it can be 
found feeding shortly after dark. Its food consists principally of 

September 16, 1928 
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insects, and consequently Bufo b, halophilus is of considerable eco- 
nomic value, as it destroys many destructive beetles and other in- 
sect pests. In the daytime it hides under boards, in small burrows 
under stones, piles of debris, and under houses where it can be 
sheltered from full daylight. 

Distribution . — ^This subspecies ranges from northern Lower Cali 
fornia north to western Nevada and northern California, where 
intergradation with Bufo boreas boreas is said to occur between 
the thirty-ninth and fortieth parallels of latitude. 

In Lower California, it has been collected at Ensenada, La 
Grulla, and in the San Pedro Martir Mountains. 

In Nevada, it has been secured in Storey (Virginia City), Ormsby 
(Carson City), Douglas (Glenbrook), and Nye (Oasis Valley), 
counties. 

In California, it has been taken in San Diego (San Diego, La 
Puerta, Vallecito, Jacumba Hot Springs, Cuyamaca Mountains, 
Mountain Springs, Buckman Springs, Lakeside, Barrett Dam, Cot- 
tonwood, Campo, San Felipe Valley), Riverside (Palm Springs, 
Banning, Cabazon, Reche Canyon, San Jacinto Valley, San Jacinto 
Mountains at Kenworthy, Round Valley, Tahquitz Valley and Straw- 
berry Valley), San Bernardino (in the San Bernardino Mountains 
at Dry Lake and Doble, Victorville), Los Angeles (Los Angeles, 
Hollywood, Glendale, Lankershim, Altadena, Sierra Madre, one- 
half mile south from El Monte, Arroyo Seco near Pasadena, Ante- 
lope Valley, Lancaster, Elizabeth Lake at 3,317 feet), Ventura 
(Santa Paula), Santa Barbara (Santa Barbara), San Luis Obispo 
(Simmler, Carrizo Plains, Santa Margarita, Morro), Kern (Fort 
Tejon, San Emigdio Creek, Walker Basin, west side Walker Pass, 
Weldon, Kern River at Isabella, Onyx), Inyo, (Laws, Kearsarge 
Pass, Independence, Alvord at 4,000 feet. Bishop Creek at 4,000 
feet. Independence Creek at 6,000 feet, Lone Pine, Lone Pine Creek, 
White Mountains, Resting Springs, Owen’s Valley at Moran’s at 
5,000 feet). Mono (Farrington’s, Walker Lake, Benton), El Dorado 
(Lake Tahoe), Tulare (Earlimart, Whitney Meadows at 9,371 feel. 
Round Valley at 10,000 feet. East Fork of Kaweah River at 10,- 
200 feet, Monache Meadows, Cannell Meadows), Fresno (Fresno, 
Hume, Minkler, Mendota, King’s River at 5,200 feet), Monterey 
(Monterey, Carmel), San Benito (Hollister, San Juan), Merced 
(Snelling, Gadwell), Madera (Madera), Mariposa (Pleasant Val- 
ley, floor of Yosemite Valley), Santa Clara (Coyote, San Jose, 
Los Gatos, Palo Alto, Stanford University), San Mateo (Redwood 



No. 16] 


AMPHIBIANS OF WESTERN NORTH AMERICA 


97 


City, San Mateo, Millbrae), San Francisco (Presidio, Golden Gate 
Park), Alameda (Haywards, Oakland), Contra Costa (two miles 
southwest from Walnut Creek, Lafayette), San Joaquin (Corral 
Hollow eight miles southeast from Tracy, Lathrop, Stockton), 
Marin (Sausalito, San Anselmo, San Rafael, Manor, Paper Mill 
Canyon near San Geronimo, divide at 800 feet between Mill Val- 
ley and Muir Woods), Sonoma (Monte Rio, Warm Springs Creek 
near Skaggs Springs, Cloverdale), Mendocino (Gualala, Ukiah, 
Cahto, Sherwood, three miles west from summit of Mt. Sanhedrin, 
four miles south from Covelo), Napa (Napa Junction, Calistoga), 
Solano (Benicia, two miles south from Vallejo, three miles west 
from Vacaville, Mare Island, four miles west from Dixon), Yolo 
(Rumsey, Grafton, Grand Island, Knights Landing, Davis), Sutter 
(Butte Slough near West Butte), and Butte (Chambers Ravine near 
Oroville), counties. 


Biifo compactilis Wiegmann 
SoNoiUN Toad 
Plate 14, figure 2 

Bufo compactiUs Wiegmaj^n, Isis von Oken, 1833, p. 661 (type lo- 
cality, Mexico); Peters, Monatsb. Berlin Akad., 1863, p. 89; 
Peters, Monatsb. Berlin Akad., 1873, p. 624; Cope, Amer. Nat., 
XIII, 1879, p. 437; Boulengeh, Cat. Batrach. Salient., 1882, 
p. 302; Brocchi, Miss. Sci. Mex., Batrach., Pt. 3, Sec. 2, 1882, 
p. 70; Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 272, fig. 65; 
Dickerson, Frog Book, 1906, p. 102, pis. XXXIII, XXXIV, fig. 
1; Mearns, Bull. U. S. Nat. Mus., No. 56, 1907, p. 81; Strecker, 
Proc. Biol. Soc. Wash., XXI, 1908, pp. 48, 56, 82; Strecker, 
Baylor Univ. Bull., XII, No. 1, 1909, p. 9; Strecker, Trans. 
Acad. Sci. St. Louis, XIX, No. 5, 1910, p. 80; Strecker, Baylor 
Bull., XVIII, No. 4, 1915, p. 51; Stejneger & Barbour, Check 
List N. Amer. Amph. Kept., 1917, p. 28; Englbhardt, Copeia, 
1918, No. 60, p. 78; Pratt, Verteb. Animals of the U. S., 1923, 
p. 173; Stejneger & Barbour, Check List N. Amer. Amph. 
Kept., 1923, p. 25; Strecker, Contrib. Baylor Univ. Mus., No. 
6, 1926, p, 9. 

Amaxynis meUwcholicus Tschudi, Faun. Per., Herpt., 1846, p. 78. 
? Bufo speciosus Girard, Proc. Acad. Nat. Sci. Phila., VII, 1854, 
p, 86 (type locality, Rio Bravo [™Rio Grand del Norte]); 
Baird, U. S. Mex. Bound. Surv., II, 1859, Kept., p. 26, pi. 40, 
figs. 5-10; Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 29; 
Yarrow, Bull. U. S. Nat. Mus., No. 21, 1883, p. 164. 

Bufo anomalus GIinther, Cat. Batrach. Salient. Brit. Mus., 1858, 
p. 57 (type locality, Mexico). 

Bufo levifrons BocouRT, Bull. Soc. Philom., Ser. 7, I, 1876, p. 187 
(type locality, Mexico). 
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Dromoplectrus anomalus Camerano, Atti Acc. Tor., XIV, 1879, p. 

882. 

Description , — Size small; cranial crests absent. Head broader 
than long; oval in outline from above; snout truncate, vertical 
in profile. Nostrils oval, oblique, terminal; distance between 
nostrils about equal to interorbital width; interorbital width equal 
to that of upper eyelid. Tympanum small, vertical, oval in out- 
line. Parotoid glands distinct, short, oval in outline. Limbs deli- 
cate; both inner and outer sole tubercle with free edge; inner 
tubercle well developed; a single large palmar tubercle; minute 
subarticular tubercles present; fingers and toes delicate, with small 
knob-like ends. Skin very slightly granular, thickly covered with 
small roundish warts. Under surfaces granular. Tongue mod- 
erately large, roundish in outline, attached centrally and anteriorly. 

Ground color above greenish or grayish, clouded, spotted or 
marbled, with dark-gray or black. Under surfaces yellowish; tips 
of fingers reddish or black. There is no well defined vertebral 
stripe, but some individuals show an obscure or interrupted one. 

Measurements op 6 Specimens in the Coia.ection op the 
California Academy of Sciences 


Snout to anus 43 47 51 54 56 58 

Width of head 20 18 24 22 24 22 

Diameter of eye 4 5 5 5 5 6 

Interorbital width 4 4 5 4 5 5 

Snout to orbit 5 4 6 6 5 6 

Fore limb 27 26 34 32 30 36 

Hind limb 58 59 69 65 65 71 

Length of foot 29 30 34 36 35 35 


Habits , — ^These toads were found about the flower gardens at 
Calienle, Lincoln County, Nevada. 

Distribution , — This species ranges from northern Mexico and 
Texas west to Arizona and north to the southern portions of Utah 
and Nevada. 

In Arizona, it has been collected in Yavapai (Prescott, Senator 
Mountains) and Mohave (Fort Mohave) counties. 

In Nevada, it is common in Clark (Las Vegas) and Lincoln 
(Caliente) counties. 

In Utah, this load has been found in Washington (Saint George, 
Bellevue) County. 
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Bufo canorus Camp 

Yosemite Park Toad 
Plate 14, figure 1 

Bufo canorua Camp, Univ. Calif. Publ. Zool., XVII, No. 6, 1916, p. 
69, figs. 1-4 (type locality. Porcupine Flat, 8,100 feet altitude, 
Yosemite National Park, Mariposa County, California) ; Grin- 
NELL & Camp, Univ. Calif. Publ. Zool., XVII, No. 10, 1917, p. 
143; Stejneger & Barbour, Check List N. Amer. Amph. Kept., 
1917, p. 27; Pratt, Verteb. Animals of the U. S., 1923, p. 174; 
Stejneger & Barbour, Check List N. Amer. Amph. Kept., 1923, 
p. 24; Stoker, Univ. Calif. Publ. Zool, XXVII, 1925, p. 182. 

Description , — Head a little broader than long, rounded in out- 
line from above; snout slightly overhanging in profile. Limbs 
stout; inner and outer metatarsal tubeicles moderately developed; 
one large and one small palmar tubercle. Parotoid glands well 
developed, circular in outline, separated on the midline by from 
two to four millimeters. Tongue narrow and oval, attached cen- 
trally and anteriorly. Skin smooth, dorsal surfaces covered with 
small rounded tubercles; backs of thighs with minute tubercles. 

The ground color is greenish or brownish, the dorsal surfaces 
covered with reddish-brown tubercles surrounded by heavy black 
borders. The black color sometimes merges, forming reticulations, 
and is bordered by a narrow line of while. Some individuals have 
a narrow white dorsal stripe, reaching from the parotoid glands 
to the front of the thighs. The under surfaces are whitish or yel- 
lowish, with a few scattered black spots. 

Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 

66 

59 

65 

70 

70 

75 

Width of head 

22 

26 

29 

27 

25 

31 

Diameter of eye 

4 

6 

4 

5 

4 

5 

Interorbital width 

2 

2 

4 

2 

4 

3 

Snout to orbit 

7 

9 

9 

10 

10 

9 

Nostril to orbit 

6 

5 

6 

4 

5 

5 

Fore limb 

28 

29 

38 

34 

35 

42 

Hind limb 

67 

76 

77 

78 

80 

79 

Length of foot 

30 

35 

35 

38 

36 

40 

Breadth of foot 

23 

26 

26 

27 

28 

31 


Habits , — Found in the vicinity of small streams and lakes in tlie 
mountain meadows of the high Sierras. 

Distribution, — Bufo canorus is known only from the high central 
Sierra Nevada Mountains in the vicinity of Yosemite National 
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Park. Here it occurs in the Canadian and Hudsonian zones at 
altitudes of from 7,000 to 11,000 feet. It has been taken at Porcu- 
pine Flat at 8,100 feet; on Mount Conness Trail one mile west 
from Ragged Peak; one mile north of Peregoy Meadow; near 
Tamarack Flat; Tioga Lake, Mono County; near Mono Meadow; 
Vogelsang Lake, head of Dingley Creek; east fork Indian Canyon; 
at the head of Lyell Canyon; in Tuolumne Meadows, Dana 
Meadows, and at Lake Tenaya. 

Bufo punctatus Baird & Girard 
Red-spotted Toad 

Bufo punctatus Baird & Girard, Proc. Acad. Nat. Sci. Phila., VI, 
1852, p. 173 (type locality, Rio San Pedro of the Rio Grande 
del Norte) ; Hau^weij., Sitgreaves’ Exped. Zuni & Colorado 
Rivers, 1853, pp. 143, 147; Girard, Proc. Acad. Nat. Sci. Phila., 
1854, p. 87; Baird, U. S. Mex. Bound. Surv., II, 1859, Kept., 
p. 25, pi. 39, figs. 5-7; Hbermann, Rep. Pac. R. R. Surv., X, 
1859, p. 25; Cope, Proc. Acad. Nat. Sci. Phila., 1886, p. 313; 
Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 29; Yarrow, Surv. 
W. 100th Merid., V, 1875, p. 523; Cope, Bull. U. S. Nat. Mus., 
No. 17, 1880, pp. 4, 29, 46, 47; Brocchi, Miss. Sci. Mex., 
Batrach., Pt. 3, Sec. 2, 1882, p. 68; Yarrow, Bull. U. S. Nat. 
Mus., No. 24, 1883, pp. 22, 162; Cope, Bull. U. S. Nat. Mus., 
No. 32, 1887, p. 10; Belding, W. Amer. Scientist, III, No. 24, 
1887, p. 99; Cope, Proc. U. S. Nat. Mus., XI, 1888, p. 395; 

Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 262, fig. 60; 

Stbjneger, N. Amer. Fauna, No. 7, 1893, p. 219; Van Den- 
burgh, Proc. Calif. Acad. Sci., Ser. 2, V, 1895, p. 559; Cope, 
Amer. Naturalist, XXX, 1896, p. 1012; Stone & Rehn, Proc. 

Acad. Nat. Sci. Phila., 1903, p. 34; Dickerson, Frog Book, 

1906, pp. 19, 110, color pi. V, fig. 1, pi. XL; Ruthven, Bull. 

Amer. Mus. Nat. Hist., XXIII, 1907, p. 507; Strecker, Proc. 

Biol. Soc. Wash., XXI, 1908, pp. 56, 82; Strecker, Baylor Univ. 
Bull., XII, No. 1, 1909, p. 9; Strecker, Trans. Acad. Sci. St. 
Louis, XIX, No. 5, 1910, p. 80; Stone, Proc. Acad. Nat. Sci. 
Phila., 1911, p. 223; Van Denburgh & Slevin, Proc. Calif. 
Acad. Sci., Ser. 4, III, 1913, pp. 392, 395; Strecker, Baylor 
Bull., XVIII, No. 4, 1915, p. 50; Van Denburgh & Slevin, 

Proc. Calif. Acad. Sci., Ser. 4, V, No. 4, 1915, p. 100; Ellis 

& Henderson, Univ. Colorado Bull., XV, No. 6, 1915, p. 255, 
pi. II, figs. 8, 9; Englehardt, Copeia, 1917, No. 39, p. 5; Camp, 
Univ. Calif. Publ. Zool., XII, No. 17, 1916, p. 512; Grinnbll 
& Camp, Univ. Calif. Publ. Zool., XVII, No. 10, 1917, p. 144; 
Stbjneger & Barbour, Check List N. Amer. Amph. Rept., 1917, 
p. 29; Stephens, Trans. San Diego Soc. Nat. Hist., Vol. 3, 
No. 4, 1921, p. 60; Nelson, Mem. Nat. Acad. Sci., XVI, 1921, 
p. 113; Schmidt, Bull. Amer. Mus. Nat. Hist., Vol. XLVI, Art. 
XI, 1922, pp. 612, 618, 620, 621, 629, 633; Stbjneger & Bar- 
bour, Check List N. Amer. Amph. Rept., 1923, p. 26; Pratt, 
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Verteb. Animals of the U. S., 1923» p. 173; Storer, Univ. Calif. 
Publ. Zool., XXVII, 1926, p. 192. 

Bufo beldingi Yarrow, Proc. U. S. Nat. Mus., 1882, p. 441 (type 
locality, La Paz, Lower California) ; Yarrow, Bull. U. S. Nat. 
Mus., No. 24, 1883, pp. 23, 163; Belding, W. Amer. Scientist, 
III, No. 24, 1887, p. 99. 

Bufo cocdfer MocQUARD, Nouv. Arch, du Mus. Hist. Nat., Paris, 
Ser. 4, I, 1899, p. 334. 

Description , — Size small; head much broader than long; tri- 
angular in outline from above; tip of snout flattened, overhanging 
in profile. Nostrils opening on tip of snout; distance between 
nostrils about half the interorbital width; interorbital width equal 
to that of upper eyelid. Tympanum small and round. Parotoid 
glands prominent, round in outline; canthus rostralis very promi- 
nent in adults. An obscure cranial crest extends along inner border 
of orbit. This crest may be scarcely visible in some individuals. 
Limbs moderate; inner and outer sole tubercles present; small 
round subarticular tubercles on fingers and toes; two well-de- 
veloped palmar tubercles; under surfaces of feet granular. Tongue 
long and narrow, free laterally and posteriorly. Skin smooth, 
thickly spotted with small warts on back and thighs. Color in 
alcohol above grayish, spotted or reticulated with black. Numer- 
ous small reddish or orange warts on dorsal surface bordered with 
black. Limbs blotched or barred with black. Under surfaces 
yellowish or grayish, gular region sometimes clouded, spotted or 
marbled with darker gray. 

Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 47 49 61 62 63 74 

Width of head 19 20 20 21 20 26 

Diameter of eye 6 6 6 6 6 7 

Interorbital width 6 6 6 6 6 7 

Snout to orbit 7 7 7 7 7 7 

Fore limb 33 24 30 27 34 34 

Hind limb 63 62 63 60 64 77 

Length of foot 28 30 28 30 32 38 


Habits , — This little toad was found by the writer to range from 
sea-level to about 1,400 feet. The following is from my note book 
while on a collecting trip in the Cape Region of Lower California: 
While collecting with a light early in the evening forty-six speci- 
mens were taken around the public square in the little village of 
San Antonio. They were heard calling late into the evening, A 
specimen captured was observed to make a shrill whistling noise 
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of four or five seconds duration, at intervals of about the same 
length, the throat swelling considerably while it was doing so. 
The stomach of the one that was picked up dead contained the 
wing covers of several species of small beetles. 

Distribution , — ^This toad ranges from Cape San Lucas north to 
southeastern California, Sonora, Arizona, southwestern Utah, and 
east to western Texas. 

In Lower California, it has been collected, in the Cape Region, 
at Cabo San Lucas, San Jose del Cabo, La Paz, San Pedro, San 
Antonio at 803 feet, foothills of the Sierra Laguna at 1,400 feet, 
Miraflores, Santa Anita, San Ignacio, Santa Rosalia, Ensenada, 
La Providencia and Cajon canyons in the San Pedro Martir Moun- 
tains, Valladares Creek, and the Santo Domingo River. 

In California, it has been secured in San Diego (Vallecito), 
Imperial (Colorado River twenty miles above Picacho), Riverside 
(Carrizo Creek on the north slope of the Santa Rosa Mountains), 
San Bernardino (Turtle Mountains near Blythe Junction), and 
Inyo (Death Valley at Furnace Creek, Cottonwood Canyon at 
Jackass Spring in the Panamint Mountains), counties. 

In Utah it has been found at St. George, Washington County. 

In Arizona, it is known to occur in Yuma (Yuma), Coconino 
(Grand Canyon at Indian Garden, north side of Grand Canyon at 
Mystic Spring Trail), Maricopa (Cave Creek), Pima (Catalina 
Mountains 18 miles north from Tucson, Tucson, Roeble’s Ranch be- 
tween Tucson and the Baboquivari Mountains, 5 miles south from 
Vail), Pinal (five miles east from Phoenix), Santa Cruz (Critten- 
den), and Cochise (Huachuca Mountains at Ramsey Canyon, one- 
fourth mile east from Willcox), counties. 

It has been taken in Sonora (no definite locality). 

Bufo woodhousii Girard 
Rocky Mountain Toad 
Plate 15, figure 1 

Bufo dorsalis HAiJiOWELL, Proc. Acad. Nat. Sci. Phila., VI., 1852, 
p. 181 (type locality, “New Mexico” [—San Francisco Mts., Ari- 
zona ; Stejneger, 1890] ) ; HAiJiOWELL, Sitgreaves^ Exped. Zuni 
& Colorado Rivers, 1853, p. 142, pi. XIX. 

Bufo woodhousii GntARD, Proc. Acad. Nat, Sci. Phila., VII, 1854, 
p. 86 (Substitute name for B, dorsalis Hallowell) ; Baird, U. 
S. Mex. Bound. Surv., II, 1859, Kept., p. 27; Baird, Rep. Pac. 
R. R. Surv., X, 1859, Rept., pp. 20, 44, pi, XXV, fig. 1; CooPER, 
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Zool., in Cronise, Nat Wealth Calif., 1868, p. 486; Cooper, 
Proc. Calif. Acad. Sci., IV, 1870, p. 66; Coues, Surv, W. 100th 
Merid., V, 1875, p. 629; Ghinnell & Camp, Univ. Calif. Publ. 
ZooL, XVII, No. 10, 1917, p. 142; Stejnegbr & Barbour, Check 
List N. Amer. Amph. Kept, 1917, p. 29; Schmidt, Bull. Amer. 
Mus. Nat Hist, XLVI, Art. XI, 1922, pp. 618, 619; Pack, 
Copeia, No. 107, 1922, p. 47; Pratt, Verteb. Animals of the 
U. S., 1923, p. 173; Stejnegbr & Barbour, Check List N. 
Amer. Amph. Kept, 1923, p. 27; Storer, Univ. Calif. Publ. 
ZooL, XXVII, 1926, p. 199. 

Bufo frontosus COPB, Proc. Acad. Nat. Sci. Phila., 1866, p. 301 (type 
locality, Arizona). 

Btifo lentigino8ii8 frontoaits COPE, Bull. U. S. Nat. Mus., No. 1, 1875, 
p. 29; Yarrow, Surv. W. 100th Merid., V, 1876, p. 620; CoUES, 
Surv. W. 100th Merid., V, 1876, p. 627; Boulenger, Cat Batrach. 
Salient. Brit Mus., 1882, p. 310; Cope, Proc. Acad. Nat. Sci. 
Phila., 1883, pp. 14, 16; Yarrow, Bull. U. S. Nat Mus., No. 24, 
1883, pp. 23, 166; Cragin, Trans. Kansas Acad. Sci., VII, re- 
print 1906, p. 119. 

Bufo lentigino8U8 woodhovsei Yarrow, Surv. W. 100th Merid., V, 
1876, p. 621; Cope, Amer. Naturalist, XXIV, 1890, p. 1204; 
Cockerell, Amer. Naturalist, XXX, 1896, p. 326; Dickerson, 
Frog Book, 1906, p. 91, color pi. IV, fig. 2, pis. XXV, XXVI; 
Stone, Proc. Acad. Nat. Sci. Phila., 1911, p. 223; Taylor, Univ. 
Calif. Publ. ZooL, VII, No. 10, 1912, p. 344; Cary, N. Amer. 
Fauna, No. 33, 1911, p. 27. 

Bufo lentiginosus americarius Boulenger, Cat. Batrach. Salient 
Brit Mus., 1882, p. 309, fig. (part) ; Yarrow, Bull. U. S. Nat. 
Mus., No. 24, 1883, p. 166 (part) ; COPE, Bull. U. S. Nat. Mus., 
No. 34, 1889, p. 284 (part). 

Bufo woodhousi Brocchi, Miss. Sci. Mex., Batrach. Pt. 3, Sec. 2, 
1882, p. 74. 

Bufo lentiginosus woodhousii CoPE, Bull. U. S. Nat. Mus., No. 34, 
1889, p. 281, fig. 69; Stejnbger, N. Amer. Fauna, No. 3, 1890, 
p. 116; Stejnbger, N. Amer. Fauna, No. 7, 1893, p. 221; 
Ruthven, Bull. Amer. Mus. Nat. Hist, XXIII, 1907, p. 607; 
Van Denburgh & Slevin, Proc. Calif. Acad. Sci., Ser. 4, III, 
1913, pp. 392, 394; Streckbr, Baylor Bull., XVIII, No. 4, 1916, 
p. 63; Van Denburgh & Slevin, Proc. Calif. Acad. Sci., Ser. 
4, V, No. 4, 1916, pp. 100, 101. 

Bufo woodhousei Ellis & Henderson, Univ. Colorado Studies, X, 
No. 2, 1913, pp. 54, 121; Elus & Henderson, Univ. Colorado 
Bull., XV, No. 6, 1916, p. 266; Englbhardt, Copeia, 1918, No. 
60, p. 78. 

Description * — Size large; cranial crests very prominent, form- 
ing a right angle back of the orbit and extending laterally to the 
anterior end of the parotoid gland. Head much broader than 
body, oval in outline from above; snout truncate, slightly over- 
hanging in profile. Nostrils small, horizontal, nearly terminal; 
distance between nostrils less than half the interorbital width; 
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interorbital width twice that of upper eyelid. Tympanum mod- 
erate, vertical, broadly oval in outline, surface smooth. Parotoid 
glands prominent and very elongate, anterior end nearly in con- 
tact with orbit; widely separated posteriorly. Limbs robust; inner 
sole tubercles greatly enlarged, with edge free; one small and 
one greatly enlarged palm tubercle; small roundish subarticular 
tubercles present; fingers and toes with small knob-like ends. Skin 
of dorsal surface rugose, covered with small conical warts, ter- 
minating in horny points; under surfaces granular. Tongue nar- 
row, oval in outline, attached centrally and anteriorly. 

Ground color above grayish or yellowish, clouded or reticulated 
with dark brown or black; tips of dorsal warts reddish-brown; 
limbs barred with black; tips of fingers and toes reddish-brown 
or black; a narrow grayish dorsal stripe reaching from nostrils 
to base of the thighs. Under surfaces uniform yellowish, some- 
times with a very few scattered black spots on gular region. Throat 
of male sometimes clouded with black. 

Measurements op 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 72 73 77 82 98 99 

Width of head 27 35 33 36 45 44 

Diameter of eye 8 8 7 7 9 9 

Interorbital width 5 6 5 7 8 7 

Snout to orbit 8 11 8 9 12 12 

Fore limb 45 40 43 46 57 54 

Hind limb 90 100 92 103 114 111 

Length of foot 46 53 53 53 58 54 


Habits , — Very abundant at Provo, Utah County, Utah, where 
it was found in the gardens and under the shade trees along the 
streets. 

Mr. Pack says concerning its food habits: “An examination of 
the stomach contents of a number of toads disclosed the fact that 
they were feeding exclusively upon the webworms and that every 
one was gorged to the limit. These small toads contained from 
24 to 40 worms each, the limiting factor in quantity being the 
size of the stomach. A number of representative toads were 
weighed, and the stomach contents of each were then removed and 
weighed. It was found that the contained food represented 16 per 
cent of the total weight of the toad . . . .” 

Distribution , — This toad is said to range from Texas, Kansas, 
Nebraska, and Montana west to Nevada and southeastern California. 
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In Utah, it is a common species and has been collected in Cache 
(Logan), Salt Lake (Fort Douglas, Salt Lake City), Utah (Provo, 
Fairfield), Wasatch (Little Cottonwood Canyon in the Wasatch 
Mountains), Emery (Green River), and Washington (Grapevine 
Spring, St. George, Bellevue, Kolob Plateau at 7,000 to 9,000 feet. 
Pine Valley Mountains at 7,000 feet), counties. 

In Nevada, it has been secured in Lincoln (Pahranagat Valley, 
Bunkerville, Calienle), and Clark (Vegas Valley, Saint Thomas), 
counties. 

In California, known only from the vicinity of the Colorado 
River where it has been taken in Imperial County (near Potholes 
and five miles northeast from Yuma). 

In Arizona, it is known from Mohave (Fort Mohave), Coconino 
(San Francisco Mountains, Tuba, Lee’s Ferry), Navajo (Camp 
Apache, White River Canyon, Winslow), Apache (Fort Defiance, 
Springerville), Yavapai (Fort Whipple, Beaver Creek near Camp 
Verde), Maricopa (Phoenix, Chandler, Tempe, Higley, Cave 
Creek), Yuma (Yuma), Graham (Camp Grant, Ash Creek in the 
Graham Mountains, Safford), Santa Cruz (Los Nogales, Critten- 
den), and Cochise (six miles east from Hereford, Willcox, Fair- 
bank), counties. 


Bufo cognatus cognatus Say 
Great Plains Toad 
Plate 16, figure 1 

Bufo cogtuitiis Say, Long's Exped. Rocky Mts., II, 1823, p. 190, 
footnote (type locality, “Arkansas River”, Prowers County, 
Colorado) ; H0I4BROOK, N. Amer. Herpt., ed. 2, V, 1842, p. 21, 
pi. V; Baird & Girard, Marcy's Explor. Red River, 1853, p. 
242, pi. XI; Baird, Rep. Pac. R. R. Surv., X, 1859, p. 44, pi. 
XXVI; Baird, U. S. Mex. Bound. Surv., II, 1859, Rept. p. 26; 
Brocchi, Miss. Sci, Mex., Batrach., Pt. 3, Sec. 2, 1882, p. 76; 
Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 275, fig. 67; Cope, 
Proc. Acad. Nat. Sci. Phila., 1892, p. 332; Cope, Amer. 
Naturalist, XXX, 1896, p. 1016; Dickerson, Frog Book, 1906, 
p. 99, pis. XXX, XXXI, XXXII, XXXIV, fig. 2, color pi. V, 
fig. 2; Ruthven, Bull. Amer. Mus. Nat. Hist., XXIII, 1907, 
p. 504; Strecker, Trans, Acad. Sci. St. Louis, XIX, No. 5, 
1910, p. 81; Strecker, Baylor Univ. Bull., XIII, Nos. 4 & 5, 
1910, p. 19; Cockerell, Univ. Colorado Studies, VII, No. 2, 
1910, p. 130; Stone, Proc. Acad. Nat. Sci. Phila., 1911, p. 223; 
Ellis & Henderson, Univ. Colorado Studies, X, No. 2, 1913, 
pp. 56, 121, pi. I, fig. 1; Van Denburgh & Slevin, Proc. Calif. 
Acad. Sci., Ser. 4, III, 1913, pp. 392, 395; Ellis & Henderson, 
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Univ. Colorado Bull., XV, No. 6, 1915, p. 256; Strecker, Baylor 
Bull., XVIII, No. 4, 1915, p. 52. 

Bufo diptemus Cope, Amer. Nat., XIII, 1879, p. 437 (type locality, 
Montana) ; Boulenger, Cat. Batrach. Salient. Brit. Mus., 1882, 
p. 308. 

Bufo lentiginosus cogruUua Cope, Bull. U. S. Nat. Mus., No. 1, 
1875, p. 29; Yarrow, Surv. W. 100th Merid., V, 1875, p. 521; 
Boulenger, Cat. Batrach. Salient. Brit. Mus., 1882, p. 310; 
Yarrow, Bull. U. S. Nat. Mus., XXIV, 1883, pp. 23, 165; Cragin, 
Trans. Kansas Acad. Sci., VII, reprint 1906, p. 119. 

Bufo coguatus cognatus Camp, Univ. Calif. Publ. ZooL, XII, No. 
12, 1915, pp. 331, 333; Grinnell & Camp, Univ. Calif. Publ. 
Zool., XVII, No. 10, 1917, p. 140; Stbjneger & Barbour, Check 
List N. Amer. Amph. Kept., 1917, p. 27; Pack, Copeia, 1922, 
No. 102, p. 8; Schmidt, Bull. Amer. Mus. Nat. Hist., XLVI, 
Art. XI, 1922, pp. 618, 619; Pratt, Verteb. Animals of the 
U. S., 1923, p. 173; Stejneger & Barbour, Check List N. Amer. 
Amph. Rept., 1923, p. 24; Storer, Univ. Calif. Publ. Zool., 
XXVII, 1925, p. 187. 

Description , — Size large; cranial crests prominent, forming an 
angle back of the orbit, extending laterally between the orbit and 
the parotoid gland and meeting the upper end of the tympanum. 
Head broader than long, oval in outline from above; snout vertical 
in profile. Nostrils small, nearly terminal ; distance between 
nostrils about half the interorbital width; interorbital width equals 
that of upper eyelid. Tympanum small, roundish in outline. 
Parotoid glands short, oval in outline. Limbs moderate, inner 
sole tubercles enlarged, with free edge; outer sole tubercle small; 
a single large palmar tubercle; small roundish subarticular tu- 
bercles present; fingers and toes with small knob-like ends. Skin 
of dorsal surfaces rugose, thickly covered with small warts; under 
surfaces granular. Tongue small, elongate, attached centrally and 
anteriorly. 

Ground color above light brown or grayish-brown. Dorsal area 
marked with wide stripes or large areas of darker gray of various 
shapes, with thin black borders. A light, rather obscure vertebral 
stripe is present. Under surfaces uniform yellowish. 

Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 68 71 78 80 82 98 

Width of head 27 29 30 30 32 36 

Diameter of eye 9 7 10 10 8 11 

Interorbital width 6 5 5 5 5 8 

Snout to orbit 8 10 10 10 10 13 

Pore limb 40 40 41 60 49 62 

Hind limb 78 79 81 92 100 106 

Length of foot 46 43 45 61 48 64 
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Habits , — At Coachella, Riverside County, California, these toads 
were found along the irrigating ditches and under the street lights. 

Distribution , — This toad ranges from Wyoming, Kansas, Ar- 
kansas, and Texas west to southeastern California. 

In California, it has been collected in Imperial (Brawley), 
Riverside (Mecca, Blythe, Coachella), and San Bernardino 
(Needles), counties. 

In Arizona, it has been found in Mohave (Fort Mohave), Yuma 
(Yuma), Maricopa (Phoenix), Pima (Tucson, Roeble’s Ranch be- 
tween Tucson and the Baboquivari Mountains), Santa Cruz (Camp 
Crittenden), and Cochise (Fort Huachuca), counties. 

Mr. Pack has reported it from Benson, Cache County, Utah. 

It has not been recorded from Nevada, Sonora, or Lower 
California. 


Bufo cognatus califoniicus Camp 

Arroyo Toad 
Plate 16, figure 2 

Bufo cognatus calif omicus Camp, Univ. Calif. Publ. Zool., XII, No. 
12, 1915, p, 331 (type locality, Santa Paula, 800 feet altitude, 
Ventura County, California) ; GrinneijLt & CJamp, Univ. Calif. 
Publ. Zool., XVII, No. 10, 1917, p. 141; Stejneger & Bar- 
bour, Check List N. Amer. Amph. Kept., 1917, p. 28; Pratt, 
Verteb. Animals of the U. S., 1923, p. 173; Stejnexjeb & Bar- 
bour, Check List N. Amer. Amph. Kept., 1923, p. 25; Storer, 
Univ. Calif. Publ. Zool., XXVII, 1925, p. 192. 

Description , — Size small; cranial crests obscure, with narrow 
separation on midline. Head broader than long, oval in outline 
from above: snout vertical in profile. Nostrils small, very nearly 
terminal; distance between nostrils equals interorbital width; in- 
terorbital width slightly less than upper eyelid. Tympanum small, 
oval in outline. Hind limbs very short; inner sole tubercle with 
free edge; outer sole tubercle terminating in a small horny point; 
one large and one small palmar tubercle; fingers and toes with 
small knob-like ends. Skin of dorsal surfaces slightly rugose, 
covered with small roundish warts; under surfaces granular. 
Tongue narrow, oval in outline; attached centrally and anteriorly. 

Ground color above grayish, with black markings encircling 
from two to four of the small warts covering the dorsal surfaces. 
No vertebral stripe. Limbs barred or spotted with black. Under 
surfaces creamy white, without markings. 
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Measurements of 6 Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 42 44 47 47 56 

Width of head 20 20 21 19 22 

Diameter of eye 5 4 6 6 7 

Interorbital width 3 3 4 3 4 

Fore limb 23 26 31 26 32 

Hind limb 54 58 67 65 66 

Length of foot 27 29 24 23 27 


Distribution . — This toad probably is confined to the coastal belt 
of southern California, where it has been taken at Santa Paula, 
Ventura County; Tujunga Wash near Sunland, Los Angeles County; 
and at Campo, Lakeside, Pine Valley, and on the San Luis Rey 
River, three miles west from Bonsall, San Diego County. 


Biifo alvariiis Girard 
Gi\nt Toad 
P late 17 

Bufo (ilvarius GlRARD, U. S. Mex. Bound. Surv., II, 1859, Pt. 2, 
Kept., p. 26, pi. 41, figs. 1-6 (type locality. Valley of (jila and 
Colorado=Fort Yuma, Calif.); Cooper, Proc. Calif. Acad. Sci., 
IV, 1870, p. 66; CouES, Surv. W. 100th Merid., V, 1875, p. 628; 
Cope, Bull. U. S. Nat. Mus., No. 1, 1875, p. 29; Yarrow, Bull. 
U. S. Nat, Mus., No. 24, 1883, p. 193; CoPE, Bull. U. S. Nat. 
Mus., No. 34, 1889, p. 265, fig. 62; Cope, Amer. Naturalist, XXX, 
1896, p. 1014; Dickekson, Frog Book, 1906, p. 106, pis. XXXVI, 
XXXVII, color pi. V, fig. 4; Ruthven, Bull. Amer. Mus. Nat. 
Hist., XXIII, 1907, p. 505; Mearns, Bull. U. S. Nat. Mus., No. 
56, 1907, pp. 113, 118; Stone, Proc. Acad. Nat. Sci. Phila., 
1911, p. 223; Van Denburgh & Sievin, Proc. Calif. Acad. Sci., 
Ser. 4, III, 1913, pp. 392, 395; Camp, Univ. Calif. Publ. Zool., 
XII, 1916, p. 509; Grinnete & Camp, Univ. Calif. Publ. Zool., 
XVII, No. 10, p, 144; Stejneger & Barbour, Check List N. 
Amer. Amph. Kept., 1917, p. 26; Schmidt, Bull. Amer. Mus. 
Nat. Hist., XLVI, Art. XI, 1922, pp. 618, 619; Stejneger & 
Barbour, Check List N. Amer. Amph. Kept., 1923, p. 23; Pratt, 
Verteb. Animals of the U. S,, 1923, p. 171 ; Storbr, Univ. Calif. 
Publ. Zool., XXVII, 1925,*p. 163. 

Description . — Size very large; head a little broader than long, 
oval in outline from above. Snout vertical or slightly overhang- 
ing in profile. Nostril directed downward, nearer to tip of snout 
than to orbit; distance between nostrils less than interorbital width; 
interorbital width about twdre that of upper eyelid. Tympanum 
large, oval in outline; surface smooth. Parotoid glands very 
elongate and greatly enlarged, separated posteriorly by twice their 
length. Cranial crests very prominent, forming a curved ridge 
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around the inner edge of the orbit. Limbs robust; a large elongate 
wart on the femur and two or three smaller roundish ones on the 
tibia. Dorsal surfaces covered with small roimdish tubercles. Feet 
thick, with large palmar tubercles; subarticular tubercles small and 
round; fingers with enlarged knob-like ends. Tibia longer than 
femur; under surfaces of the feet with small tubercles; palm 
tubercles greatly enlarged; three to four prominent whitish warts 
at the angle of the jaw. Skin on dorsal surface smooth, becoming 
rugose laterally. Under surfaces smooth anteriorly, thigh and 
posterior portion of abdominal region granular. 

Dorsal color in alcohol greenish, with reddish tubercles some- 
times edged with darker red or brown. Ventral surface yellowish, 
clouded with gray on gular region. Finger tips reddish-brown 
or black. Young individuals have the dorsal surfaces covered 
with small reddish warts or tubercles. 

Measurements of G Specimens in the Collection of the 
California Academy of Sciences 


Snout to anus 

. . .79 

85 

no 

no 

120 

130 

Width of head 

32 

36 

52 

51 

52 

67 

Diameter of eye 

7 

8 

15 

11 

10 

12 

Interorbital width 

.... 7 

9 

12 

12 

15 

17 

Snout to orbit 

. .. 11 

12 

18 

18 

16 

20 

Nostril to orbit 

6 

7 

11 

10 

11 

10 

Fore limb 

41 

41 

58 

60 

62 

68 

Hind limb 

90 

96 

154 

148 

146 

163 

Length of foot 

44 

48 

67 

65 

67 

74 

Habits. — Abundant 

at Yuma, 

Arizona, 

in the 

early spring. 

w^here 


it was taken in considerable numbers while feeding on beetles about 
the electric lights. The stomachs of those taken were found to 
( ontain the remains of two or three species of large beetles. At 
Tucson, Arizona, it w^as found out on the desert at night a mile 
or more from the neare^st water. 

Distribution , — This species has been found in northern Sonora, 
southern Arizona and southeastern California. 

In California, it has been secured only in Imperial County, at 
Meloland, Holtville, Fort Yuma, and on the Colorado River two 
miles above Picacho. 

In Arizona it has been collected in Yuma (Yuma), Maricopa 
(Phoenix. Tolladay’s Well. Sentinel), Pinal (Maricopa), Pima 
(Tucson, Sabino Canyon, Catalina Mountains 18 miles north of 
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Tucson, Pajaritos Mountains, Buenos Ayres, Warsaw Mills), and 
Graham (Camp Grant), counties. 

In Sonora it has been taken in Guadeloupe Canyon, and near 
Quitovaquito. 


Family 7. HYLID^ 

The members of this family have procoelous vertebrae. The ear 
is perfectly developed. The skin of the abdominal region is gen- 
erally areolate. The fingers and toes are with large or small round 
disks. 

Synopsis of Genera 

a. — Disks on fingers and toes moderate; head obtuse in front; 

back without longitudinal lines Hyla. — p. 110 

b. — Disks on fingers and toes minute; head long and pointed; 

longitudinal dorsal lines present Pseudacris. — p. 118 

Genus 13. Hyla 

Hyla Laurenti, Syn. Kept., 1768, p. 32 (type, viridis). 

In the members of this genus the disks on the fingers and toes 
are moderately developed. There is a more or less extensive web 
between the toes. The abdominal region is areolated. Vomerine 
teeth are present. 

Synopsis of Species 

a. — Skin rough, with minute tubercles; no dark stripe passing 

through the orbit H. arenicolor. — p. 110 

b. — Skin smooth, a dark band extending along the side of the 

head and passing through orbit H. regilla. — p. 113 

Hyla arenicolor Cope 
Sonoran Tree-toad 
Plate 16, figure 2 

Hyla affinis Baird, Proc. Acad. Nat. Sci. Phila., VII, 1864, p. 61 
(type locality, Northern Sonora, Mexico) ; Baird, U. S. Mex. 
Bound. Surv., II, Kept., 1869, p. 29, pi. XXXVIII, figs. 4-7. 

Hyla arenicolor Cope, Journ. Acad. Nat. Sci. Phila., Ser. 2, VI, 1866, 
p. 84 (substitute name for H, affinis Baird, not of Spix) ; COPB, 
Proc. Acad. Nat. Sci. Phila., 1866, p. 301; Cope, Bull. U. S. 
Nat. Mus., No. 1, 1875, p. 31; Yarrow, Surv. W. 100th Merid., 
V, 1876, p. 624; CouBS, Surv. W. 100th Merid., V, 1876, p. 630; 
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Yabrow & Henshaw, Ann. Rep. Chief of Engrineers for 1878, 
Surv. W. 100th Merid., Append. NN, 1878, p. 209; Cope, BulL 
U. S. Nat. Mus., No. 17, 1880, p. 47; Boulenger, Cat. Batrach. 
Salient. Brit. Mus., 1882, p. 373; Yarrow, Bull. U. S. Nat. Mus., 
No. 24, 1883, p. 176; Cope, Bull. U. S. Nat. Mus., No. 32, 1887, 
p. 14; Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 396, fig. 93; 
Stbjneger, N. Amer. Fauna, No. 3, 1890, p. 117; Cope, Amer. 
Naturalist, XXX, 1896, pp. 1014, 1021, 1022; Stone, Proc. Acad. 
Nat. Sci. Phila., 1903, p. 639; Dickerson, Frog Book, 1906, p. 
122, pi. XLVIII, color pi. X, fig. 8; Ruthven, Bull. Amer. Mus. 
Nat. Hist., 1907, p. 609; Strecker, Proc. Biol. Soc. Wash., XXI, 
1908, p. 69; Stone, Proc. Acad. Nat. Sci. Phila., 1911, p. 224; 
Richardson, Amer. Naturalist, XLVI, 1912, p. 605; Van Den- 
burgh & SLEfViN, Proc. Calif. Acad. Sci., Ser. 4, III, 1913, pp. 
392, 394; Elus & Henderson, Univ. Colorado Studies, X, No. 
2, 1913, pp. 69, 121; Van Denburgh & Slevin, Proc. Calif. 
Acad. Sci., Ser. 4, V, No. 4, 1916, p. 100; Sirecker, Baylor 
Bull., XVII, No. 4, 1915, p. 60; Englbhardt, Copeia, 1917, No. 
39, pp. 6, 6; Grinnell & Camp, Univ. Calif. Publ. ZooL, XVII, 
No. 10, 1917, p. 145; Stejneger & Barbour, Check List N. 
Amer. Amph. Rept., 1917, p. 32; Englbhardt, Copeia, 1918, No. 
60, p. 79; Stephens. Trans. San Diego Soc. Nat. Hist., Ill, No. 
4, 1921, p. 60; Schmidt, Bull. Amer. Mus. Nat. Hist., XLVI, 
Art. XI, 1922, pp. 612, 616, 617, 628, 629, 634; Pratt, Verteb. Ani- 
mals of the U. S., 1923, p. 177; Stejneger & Barbour, Check 
List N. Amer. Amph. Rept., 1923, p. 29; Stchier, Univ. Calif. 
Publ. ZooL, XXVII, 1926, p. 203. 

Hyla copii Boulengeh, Ann. Mag. Nat. Hist., Ser. 6, XX, 1887, 
p. 63 (type locality, El Paso, Texas) ; Boulbnger, Ann. Mag. 
Nat. Hist., Ser. 6, I, p. 189. 

Description . — Form robust; head broad, depressed; snout 
rounded in outline from above; canthus rostralis distinct; nostrils 
nearly terminal, separated by their distance from orbit. Inter- 
orbital width nearly twice that of upper eyelid. Tympanum small, 
distinct, oval in outline, equals about one-half the diameter of 
orbit. No webs between fingers; present between third and fourth 
and fourth and fifth toes; two phalanges of fourth toe free. Small 
inner and outer sole tubercles are present. Tarsal fold prominent; 
a prominent fold across the breast between the fore limbs. Limbs 
rather slender; terminal disks of fingers and toes large. Skin 
rugose, thickly covered with small tubercles. Tongue large, 
roundish in outline, free laterally and posteriorly. 

Color above variable, being light or dark gray, or greenish, 
mottled with dark gray or blue-gray. Upper surfaces of limbs 
spotted or barred with dark gray; a dark cross band between the 
eyes. Under surfaces creamy white, back of thigh tinged with 
orange or yellow. 


September 15, 1928 
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Mbasurbmsnts op 6 Specimens in the Collection of the 
California Academy op Sciences 


Snout to anus 28 29 30 32 33 34 

Width of head 11 13 11 12 13 13 

Diameter of eye 3 3 3 4 3 4 

Interorbital width 3 2 4 4 3 4 

Snout to orbit 6 4 5 6 6 5 

Fore limb 17 17 14 19 18 18 

Hind limb 47 42 46 60 60 46 

Lengrth of foot 20 18 19 23 22 20 


Habits. — Hyla arenicolor is found abundantly in many parts of 
southern California. In May, 1915, the writer collected numbers 
of this species in the river bed of the Tujunga River, Los Angeles 
County. Here they were found congregated in the crevices of the 
largest granite boulders strewn along the river bed. In some 
instances as many as 10 or 15 were taken from a single crevice. 
They were so compact in places that 6 or 7 individuals could be 
picked up at once. The protective coloration is excellent and a 
single tree-toad perched on the side of one of these boulders would 
almost defy detection. In June, 1923, this species was taken at 
8,000 feet in the ice cold streams of Arroyo Encantada, San Pedro 
Martir Mountains, Lower California, Mexico. 

Distribution . — This tree-toad ranges from Texas west to the 
Pacific Ocean, and from southern Utah south in Mexico to 
Guadalajara and Toluca. It is known from Utah, Arizona, Cali- 
fornia, and Lower California. 

In Utah, it is said to be common about springs, irrigation ditches, 
and rapidly flowing streams in the region with drainage into the 
Colorado River. I know of no records of its capture elsewhere 
than in Washington County, where it has been taken near St. 
George and near Bellevue. 

In Arizona, it is widely distributed and has been collected in 
Coconino (north side of Grand Canyon on Mystic Spring Trail, 
south side of Grand Canyon on Bright Angel Trail, Oak Creek), 
Yavapai (Senator Mountains, Prescott, Fort Verde), Maricopa 
(Cave Creek), Navajo (White River Canyon), Graham (Graham 
Mountains at 8,200 feetl. Pima (East Sabino Basin, Pima Canyon, 
Steam Pump 18 miles north from Tucson), Santa Cruz (Santa Rita 
Mountains at Gardner Canyon and east saddle of *‘01d Baldy” 
at 7,5(X) feet). Cochise (Huachuca Mountains, Ramsey Canyon, 
Fort Huachuca), counties. 


September 16, 1928 
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In California, it has been collected in Ventura (three miles south 
from Nordhoff), Los Angeles (Las Flores, Santa Monica Moun- 
tains, Sierra Madre, Tujunga River, La Crescenta, Arroyo Seco 
Canyon near Pasadena, Little Rock Canyon San Gabriel Moun- 
tains, West Fork San Gabriel River, Santa Anita Canyon, Placerita 
Canyon, San Dimas Canyon, Dominguez Rancho), Riverside 
(Cabazon, Palm Canyon, and Oak Springs in the San Jacinto 
Mountains, Dos Palmos Springs, Deep Canyon and Carrizo Creek 
in the Santa Rosa Mountains, Soboba Springs), and San Diego 
(Warner Pass, Pine Mountain near Escondido, Julian, Witch Creek, 
Santa Ysabel, La Puerta, Mountain Springs, Mission Valley, Wild- 
wood, Dulzura, Cottonwood, Barrett Dam, Japatul School), 
counties. 

In Lower California this tree-toad has been secured near Ense- 
nada and in Arroyo Encantada, San Pedro Martir Mountains. 


Hyla regilla Baird & Girard 
Pacific Tree-toad 
Plate 18 

Hpla re ilia Baird & Girard* Proc. Acad. Nat. Sci. Phila., VI, 1862, 
p. 174 (type locality, “Sacramento River, in Oregon and Puget 
Sound"*) ; Baird & Girard, Proc. Acad. Nat. Sci. Phila., 1863, 
p. 301; Girard, U. S. Explor. Exped., Herpetology, 1868, p. 60, 
pi. Ill, figs. 13-18; Cooper & Suckley, Nat. Hist. Washington 
Terr., 1869, p. 304; Baird, Rep. Pac. R. R. Surv., X, 1869, Rept., 
p. 12, pi. XXVIII, fig. 3; Cope, Proc. Acad. Nat. Sci. Phila., 
1866, p. 813; Cooper, in Cronise, Nat. Wealth of Calif., 1868, 
p, 485; Cope, Bull. U. S. Nat. Mus., No. 1, 1876, p. 30; Streets, 
Bull. U, S. Nat. Mus., No. 7, 1877, p. 36; Yarrow & Henshaw, 
Ann. Rep. Chief of Engineers for 1878, Surv. W. 100th Merid., 
[Append. NN, 1878, p. 208; Brocchi, Bull. Soc. Philom., Ser. 7, 

1, p. 127; Boulenghi, Cat. Batrach. Salient. Brit. Mus., 1882, 
p. 374; Cope, Proc. Acad. Nat. Sci. Phila., 1883, pp. 20, 23, 26; 
Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 171; Town- 
send, Proc. U. S. Nat. Mus., X, 1887, p. 241; Copb:, Bull. U. S. 
Nat. Mus., No. 34, 1889, p. 365, fig. 89; Cope, Proc. Acad. Nat. 
Sci. Phila., 1893, pp. 181, 183; Stejneger, N. Amer. Fauna, 
No. 7, 1893, p. 222; Van Denburgh, Bull. U, S. Fish Commiss. 
for 1894, p. 207; Van Denburgh, Proc. Calif. Acad. Sci., Ser. 

2, V, 1895, p. 556; Test, Proc. U. S. Nat. Mus.. XXI, 1898, pp. 
477, pi. XXXIX; Van Denburgh, Proc. Calif. Acad. Sci., Ser. 

3, Zool., IV, No. 1. 1906, pp. 3, 13, 23; Dickerson, Frog Book, 
1906, p. 134, color pis. VIII, IX, pi. LIII; Mearns, Bull. U. S. 
Nat. Mus., No. 56, 1907, pp. 133, 138, 141; Taylor, Univ. Calif. 
Publ. Zool., VII, No. 10, 1912, p. 342; Hurtbr, First Ann. Rep. 
Laguna Marine Lab., 1912, p. 67; Van Denburgh & Slevin, 
Proc. Calif. Acad. Sci., Ser. 4, IV, 1914, pp. 136, 137, 144; Ruth- 
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YEN & Gaigs, Occas. Papers Mas. Zool. Univ. Mich., No. 8, 1916, 
pp. 11, 14; Dice, Univ. Calif. Publ. Zool., XVI, No. 17, 1916, 
pp. 306, 309; Ruthling, Lorquinia, I, No. 1, 1916, p. 6; Grin- 
NBLL & Camp, Univ. Calif. Publ. Zool., XVII, No. 10, 1917, p. 
144; Stbjnbgbr & Barbour, Check List N. Amer. Amph. Kept., 
1917, p. 33; Blanchard, Copeia, 1921, No. 90, p. 60; Stephens, 
Trans. San Diego Soc. Nat. Hist., Vol. 3, No. 4, 1921, p. 60; 
Nelson, Mem. Nat. Acad. Sci., XVI, 1921, p. 113; Schmidt, 
Bull. Amer. Mus. Nat. Hist., XLVI, Art. XI, 1922, pp. 612, 615, 
617, 620, 621, 629, 633; Pratt, Verteb. Animals of the U. S., 1923, 
p. 31; Stbjnbger & Barbour, Check List N. Amer. Amph. 
Kept., 1923, p. 31; Grinneoul & Srmm, Animal Life in the 
Yosemite, 1924, p. 661; Storer, Univ. Calif. Publ. Zool., XXVII, 
1926, p. 216; Hardy, Rep. Prov. Mus. Brit. Columbia, 1926, p. c23; 
Slevin, Proc. Calif. Acad. Sci., Ser. 4, XV, 1926, p. 203. 

Hyla acapularis Hallowell, Proc. Acad. Nat. Sci. Phila., VI, 1852, 
p. 183 (type locality, Oregon Territory). 

Litoria occidentalis Baird & Girard, Proc. Acad. Nat. Sci. Phila., 
VI, 1863, p. 301 (type locality, San Francisco). 

Hyla nebulosa Hallowell, Proc. Acad. Nat. Sci. Phila., VII, 1864, 
p. 96 (type locality, Tejon Pass) ; Hallowell, Rep. Pac. R. R. 
Surv., X, 1869, p. 21. 

Hyla acapularis var. kypochondriaca Haij>owell, Proc, Acad. Nat. 
Sci. Phila., VII, 1864, p. 97 (type locality, Tejon Pass) ; Hallo- 
well, Rep. Pac. R. R. Surv., X, 1859, p. 21. 

Hyla cadavervm Cope, Joum. Acad. Nat. Sci. Phila., Ser. 2, VI, 
1866, p. 84 (substitute name for H, iiebulosa Hallowell, not of 
Spix) ; Boulengejr, Cat, Batrach. Salient. Brit. Mus., 1882, p. 
373; Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, pp. 176, 193. 
Hyla curia Cope, Proc. Acad. Nat. Sci. Phila., 1866, p. 313 (type 
locality, Cape St. Lucas, Lower California) ; Cope, Bull. U. S. 
Nat. Mus., No. 1, 1875, pp, 30, 92; Brocchi, Miss. Sci. Mex., 
Batrachiens, 1881, p. 39; Boulenger, Cat. Batrach. Salient. 
Brit. Mus., 1882, p. 373; Yarrow, Bull. U. S. Nat. Mus., No. 
24, 1883, pp. 171, 193; Garman, Bull. Essex Inst., XVI, No. 
1, 1884, p. 45; Cope, Bull. U. S. Nat. Mus., No. 32, 1887, p. 15; 
Belding, W. Amer. Scientist, III, No. 24, 1887, p. 99; Cope, 
Bull. U. S. Nat, Mus., No. 34, 1889, pp. 351, 360; Van Den- 
burgh, Proc. Calif. Acad. Sci., Ser. 2, V, 1896, p. 557. 

Hyla regilla scapularis COPB, Bull. U. S. Nat. Mus., No. 34, 1889, 
p. 366. 

Hyla regilla regilla Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 356. 
Hyla regilla laticeps Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 

359 (type locality, Cape St. Lucas, Lower California). 

Hyliola regilla Moquard, Nouv. Arch, du Mus. Hist. Nat. Paris, Ser. 
4, I, 1899, p. 339. 

Description , — Form delicate; head depressed; snout sharply oval 
in outline from above, overhanging in profile; canthus rostralis 
very distinct; nostrils nearly terminal, separated by their distance 
from orbit. Interorbital width one and one-half times that of 
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upper eyelid. Tympanum round in outline, equals about one-half 
the diameter of the orbit. No webs between fingers; webs pres- 
ent between third and fourth and fourth and fifth toes; fourth 
toe with two phalanges free; a large inner sole tubercle; outer 
sole tubercle small. A prominent fold extends across breast be- 
tween fore limbs. Limbs moderate; terminal disks of fingers and 
toes large. Skin smooth above, areolated on belly. Tongue large, 
roundish in outline, free laterally and posteriorly. 

In coloration Hyla regilla is the most variable of any of our 
western Salientia. The ground color may be gray, green, dark 
brown or bronze. A black band, underlined with a light stripe 
extends from shoulder to back of orbit. Narrowing in front of 
orbit it continues along the canthus rostralis terminating at nostril. 
Rim of upper jaw generally a dark brown. Dorsal surfaces may 
be uniform in color or have elongated blotches of brown or red- 
ish-brown. Limbs may be barred or spotted with color of dorsal 
markings. Under surfaces may be whitish, yellowish-white or 
orange. 

Mbasursmbnts of 6 Specimens in the Colleiction of the 
Caijfornia Academy of Sciences 


Snout to anus 31 32 36 38 39 40 

Width of head 11 11 13 13 12 14 

Diameter of eye 3 3 3 4 4 4 

Interorbital width 3 3 4 3 3 4 

Snout to orbit 6 5 5 6 6 6 

Fore limb 18 20 18 22 24 26 

Hind limb 48 49 48 61 61 64 

Length of foot 21 23 26 26 28 29 


Habits . — ^This tree-toad is probably the most abundant batrachian 
in California, where it ranges from sea-level to 11,600 feet. It 
may be found abundantly in marsh-lands, lakes, springs, under the 
bark of trees and in almost any other place where there is con- 
tinued moisture. It does not appear to congregate in such large 
compact masses as does Hyla arenicolor, but may be found in 
large colonies during the breeding season. 

Distribution . — ^This species ranges from British Columbia to 
Cape San Lucas and from the Pacific Ocean east to Idaho and 
Utah. In Arizona and the deserts of southeastern California it 
is replaced by Hyla arenicolor. The ranges of these two species 
overlap in southern California and northern Lower California. 

In British Columbia, it occurs on Vancouver Island, as well as 
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an the mainland; it has been taken at Chilowyuck or Chilliwak 
Lake, Sumas Prairies, Beak Lake, Kaslo, Comox Lake, Union 
Bay, Taylor Bay, Victoria, Esquimalt, and Gabriola Island. 

In Washington, it has been collected in San Juan (San Juan 
Islands), Clallam (Port Townsend, Lake Crescent, Neah Bay, La- 
push), Pacific (Shoalwater Bay), Chehalis (Granville, Aberdeen), 
Mason (Hoodsport), Snohomish (Marysville, Monroe), King 
(Seattle), Pierce (Fort Steilacoom, Mount Rainier, Paradise Val- 
ley), Lewis (Chehalis, eight miles west from Chehalis, Skookum- 
chuck Creek), Wahkiakum (Cathlamet), Clark (Fort Vancouver), 
Klickitat (Pullman), and Walla Walla (Fort Walla Walla, Pres- 
cott), counties. 

In Oregon, it has been taken in Clatsop (Astoria), Multnomah 
(Portland), Lincoln (Toledo), Lane (Eugene), Coos (Myrtle 
Point), Douglas (Drain, Roseburg, Fort Umpqua), Curry (Har- 
bor), Josephine (Rogue River at Grants Pass), Wasco (Fort 
Dalles), Crook (two miles from Barnes, Prineville), Klamath (Fort 
Klamath, Klamath Falls, Lost River), Lake (Silver Lake, Pais- 
ley, Chewaucan Valley, Warner Lake, Goose Lake) , Umatilla 
(Meacham), Union (Grand Ronde River at Island City), Wallowa 
(Fork of Wallowa River, Wallowa Lake), Harney (Harney, Mal- 
heur Cave), and Malheur (Jordan Valley), counties. 

In Idaho, it has been secured in Boise (Payette Lake, Lardo), 
and Ada (Boise) counties. 

The only Utah record is Ogden, Weber County. 

In Nevada, this tree-toad is known to occur in Elko (Elko), 
Eureka (Eureka), Humboldt (Virgin Valley, Pine Forest Moun- 
tains), Washoe (Little High Rock Canyon), Ormsby (Carson City), 
Nye (Oasis Valley, Ash Meadows, Pahrump Valley), and Clark 
(Cottonwood Springs, Vegas Valley, Las Vegas, Corn Creek, Spring 
between Pahrump and Vegas valleys. Charleston Mountains at 
Mountain Spring), counties. 

In California, this species probably occurs in every county 
except Imperial. It has been collected in Del Norte (Requa), 
Sisikyou (Seiad Valley, Yreka, Benton Estate on Butte Creek, Sis- 
son), Modoc (Sugar Hill, Goose Lake Meadows near Davis Creek, 
Parker Creek and Warren Peak in the Warner Mountains, Fort 
Bidwell), Shasta (Mt. Lassen at 8,000 feet, McCloud River, Baird, 
Redding), Trinity (Mill Creek), Tehama (Mill Creek two miles 
northeast from Tehama), Humboldt (Trinidad, Areata, Eureka, 
Alton), Mendocino (three miles west from Covelo, Cahto, Shor* 
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wood, Willits, Mendocino City, Ukiah, Gualala), Lake (Howard 
Springs), Sonoma (Cloverdale, seven miles west from Cazadero, 
Austin Creek, Freestone, Sonoma, Petaluma), Marin (three miles 
west from Inverness, San Rafael, Mount Tamalpais, Mill Valley, 
Larkspur, four miles west from Sausalito, Sausalito), Napa (Cali- 
stoga, St. Helena, Luscol, Napa, Napa Junction), Yolo (Grand 
Island, Knight’s Landing), Sutter (Yuba, Butte Slough, West 
Butte), Yuba (Bullard’s Bar), Plumas (Quincy), Nevada (Olympic 
Park), Placer (Lake Tahoe), El Dorado (Fallen Leaf Lake), 
Amador (five miles east from Carbondale), Calaveras (Mokelumne 
Hill), Tuolumne (Groveland), Mariposa (Dudley, Pleasant Val- 
ley, Porcupine Flat, Mt. Conness at 11,600 feet, Bull Credc Cove 
near Kinsley, Merced Big Trees, Yosemite Valley), Merced (Snell- 
ing, Gadwell, Los Banos), Madera (Northfork, Raymond), Mono 
(Walker Lake), Inyo (Panamint Mountains at 4,000 to 6,000 feet 
near Panamint, Johnson Canyon, Surprise Canyon, Hot Springs 
in Panamint Valley, Shoshone, Saratoga Springs), Fresno (Fresno, 
Minkler, Kings River at 7,500 feet, Horse Corral Meadows at 8,000 
feet, Hume, one mile south from Dunlap), Tulare (Mount Whitney, 
Whitney Meadows, Whitney Creek, Round Mountain, Ridge north 
of Manter Meadow, Cedar Creek, Sequoia National Park, Orosi), 
Kern (west side Walker Pass, Weldon, Kern River at Isabella, Fay 
Creek near Weldon, Walker Basin, Kern River 25 miles above Kem- 
ville, Castac Lake, San Imigdio Creek, Mountains near Fort Tejon, 
Tejon Pass, Fort Tejon), Contra Costa (Mount Diablo), Alameda 
(Berkeley, Oakland, Piedmont, Leona Heights, Haywards), San 
Francisco (Presidio, Golden Gate Park), San Mateo (San Andreas 
Lake, San Mateo, Redwood City, Menlo Park), Santa Clara (Stan- 
ford University, Palo Alto, San Jose, Saratoga, Los Gatos, Gilroy), 
Santa Cruz (Boulder Creek, Santa Cruz), San Benito (San Juan, 
Hollister), Monterey (Monterey, Pacific Grove, Carmel), San Luis 
Obispo (Santa Margarita, Oceano), Santa Barbara (Santa Bar- 
bara, Santa Cruz Island, Santa Rosa Island), Ventura (Matilija), 
Los Angeles (Sierra Madre, Pasadena, South Pasadena, Glendale, 
Placerita Canyon, El Nogal, Sunset Beach, Santa Catalina Island), 
San Bernardino (Santa Ana River, Bluff Lake, Seven Oaks, Con- 
verse Flats, Dry Lake, Oro Grande), Riverside (Reche Canyon, 
Riverside, Banning, Cabazon, Gilman Hot Springs, Schain’s Ranch 
in the San Jacinto Mountains), and San Diego (San Diego, Sweet- 
water Valley, Santa Ysabel, Witch Creek, Julian, Pine Mountains, 
Cilampo, La Puerta, Vallecito, San Felipe Valley, Sentenac Canyon, 
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Lakeside, La Jolla, Glen Lonely, Barrett Dam, Cottonwood, Carrizo 
Creek), coimties. 

In Lower California, it is known to occur at the Tecate River, 
Ensenada, San Rafael Valley, San Quentin, Canon Cantiles, San 
Pedro Martir Mountains, La Grulla, Valle de las Palmas, Santa 
Rosalia, San Ignacio, Comondu, Sierra Giganta at Puerto Escondido, 
La Paz, Sierra Laguna at San Francisquito and at 5,400 feet near 
Todos Santos, Miraflores, San Jose del Cabo, Cape San Lucas, and 
on Cerros Island. 


* 

Genus 14. Pseudacris 

PaeudUieris Fitzenger, Syst. Kept., 1843, p. 31 (type, nigrita). 

In the members of this genus the disks on fingers and toes are 
very minute. The skin is smooth. The tympanum is distinct. 
Vomerine teeth are present in two small patches. 

A single species is represented in the area under consideration. 


Pseudacris triseriata (Wied) 

Western Marsh Toad 
Plate 19, fignire 1 

Hyla tfiaeriata WiED, Reise in das innere Nord-Amerika, Vol. I, 
Pt. 4, 1838, p. 249 (type locality, Mt. Vernon, Ohio River, In- 
diana) ; Wied, Nova Acta Leop. Carol., XXXII, 1865, p. 118. 

Heloewtes iriseriattLS Baird, Proc. Acad. Nat. Sci. Phila., VII, 1864, 

p. 60. 

Heloccetes clarkii Baird, Proc. Acad. Nat. Sci. Phila., VII, 1854, p. 
60 (type locality, Galveston and Indianola, Texas) ; Baird, U. S. 
Mex. Bound. Surv., II, Kept., 1859, p. 28, pi. 37, figs. 4-9. 

Hylodes maciUatus Agassiz, Lake Superior, 1850, p. 378, pi. VI, 
figs. 1-3 (type locality, north shore of Lake Superior). 

ChorophiluB triseriatus Cope, Bull. U. S. Nat. Mus., No. 1, 1876, 
p. 30; Cope, Rep. U. S. Geol. Surv., Terrs., 1871 (1872), p. 
469; Cope, Amer. Naturalist, XIII, 1879, p. 437; Boulbnger, 
Cat. Batrach. Salient. Brit. Mus., 1882, p. 336; Cope, Bull. U. S. 
Nat. Mus., No. 34, 1889, p. 342, fig. 87; Hay, Amer. Naturalist, 
XXIII, 1889, p. 770; Cary, N. Amer. Fauna, No. 33, 1911, pp. 
27, 40; Strbcker, Proc. Biol. Soc. Washington, XXI, 1908, pp. 
48, 58, 82; Strecker, Trans. Acad. Sci. St. Louis, XVIII, No. 
2, 1909, p. 19; Strbcker, Baylor Univ. Bull., XII, No. 1, 1909, 
p. 19; Strbcker, Trans. Acad. Sci. St. Louis, XIX, No. 6, 1910, 
p. 80; Stone, Proc. Acad. Nat. Sci. Phila., 1911, p. 224; Ellis 
& Henderson, Univ. Colorado Studies, X, No. 2, 1913, pp. 57, 
121; Ellis & Henderson, Univ. Colorado Bull., XV, No. 6, 
1916, p. 267, pi. I, figs. 1-4; Strecker, Baylor Bull. XVIII, No. 
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4, 1916, p. 48; Van Dbinburgh & Slbvin, Proc. Calif. Acad. 
Sci., Ser. 4, V, No. 4, 1916, pp. 100, 101. 

Chorophilua triseriatua triseriatus Cope, Bull. U. S. Nat. Mus., 
No. 1, 1876, p. 30; Yarrow, Surv. W. 100th Merid., V, 1876, 
p. 623; Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 170. 
Chorophilua aeptentrionalia Boulenger, Cat. Batrach. Salient. Brit. 

Mus., 1882, p. 336 (type locality. Great Bear Lake). 

Chorophilua nigritua Dickerson, Frog Book, 1906, p. 167 (part). 
Chorophilua nigHtua t'riaeriatua Dickerson, Frog Book, 1906, p. 
160. 

Psevdacria triaeriuta Stejneger & Barbour, Check List N. Amer. 
Amph. Kept., 1917, p. 31; Pack, Copeia, 1920, No. 77, p. 7; 
Pratt, Verteb, Animals of the U. S., 1923, p. 178; Stejneger 
& Barbour, Check List N. Amer. Amph. Kept., 1923, p. 29. 

Description . — Form delicate; head narrow, depressed; snout 
sharply oval in outline from above, overhanging in profile; 
nostrils much nearer to tip of snout than to orbit, separated by 
about the inter orbital distance; interorbital distance about one 
and one-half the width of the upper eyelid. Tympanum distinct, 
very small, equals about one-half the diameter of the orbit, round 
in outline. Webs between toes very minute; phalanges of toes 
free; small inner and outer sole tubercles present; subarticular 
tubercles small and round. Limbs slender; fingers and toes long 
and delicate, terminating in very minute pads. Skin of dorsal 
surface smooth or with very minute tubercles; under surface of 
thighs and belly strongly granular. 

Ground color above is flesh or light slate, with three complete 
or broken longitudinal bands of bluish-black. A dark band be- 
ginning at the tip of the snout passes through the eye, over the 
fore leg, and terminates at a point midway between the limbs. 
Under surfaces are yellowish-white. 


Measurements op 6 Specimens in the Collection op the 
Calipornia Academy of Sciences 


Snout to anus 

16 

17 

18 

20 

21 

22 

Width of head 

4 

5 

6 

6 

6 

6 

Diameter of eye 

1 

2 

2 

2 

2 

2 

Interorbital width 

1V6 

2 

2 

2 

2 

2 

Snout to orbit 

2 

3 

3 

3 

3 

3 

Fore limb 

7 

10 

10 

11 

11 

12 

Hind limb 

20 

24 

27 

27 

29 

82 

Length of foot 

10 

13 

13 

14 

14 

16 


Habits . — ^This little tree-frog inhabits meadows and small grassy 
areas in the vicinity of ponds and irrigation ditches. The writer 
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found them in the vicinity of Salt Lake City, Utah, along the edge 
of a small pond where they were hiding at the bases of small tufts 
of grass. 

Distribution , — ^This species ranges from the Alleghany Moun- 
tains west to Idaho, Utah, Nevada, and Arizona. 

In Idaho, it is recorded by Stone as taken at Nampa, Canyon 
County and it has been collected at Boise, Ada County. 

In Utah, it is known to occur in Cache (Logan), Salt Lake (Salt 
Lake City, Murray), and Wasatch (Provo Canyon in the Wasatch 
Mountains), counties. 

The only Nevada record of which I know is Dr. Stone’s of 
three specimens taken, by Hebard and Rehn, at Las Vegas, Clark 
County. 

In Arizona, it has been collected near Flagstaff, Coconino 
County. 


Family 8. RANIDJE 

The members of this family have the upper jaw toothed; the 
sternum is well developed; the vertebras are procoelus; there are 
no ribs. 


Genus 15. Rana 

Ranu LiNNiEUS, Syst. Nat., ed. 10, 1, 1768, p. 210 (type, temporaria ) . 

In this genus the frontoparietal fontanelle is absent; vomerine 
teeth are present; fingers without webs; toes with well-developed 
webs. 


Synopsis of Species and Subspecies 

a. — Dorsolateral longitudinal ridges present, 

b. — ^Tympanum smooth, 
bb. — Skin smooth. 

c. — No triangular blotch covering tympanum, 

d. — ^Webs less developed. 

dd. — Size larger; dorsolateral ridges very distinct with 
definite, narrow, short, longitudinal folds or ridges. 
Back with very distinct more or less rounded light- 

margined spots R. pipiens. — p. 121 

dd*. — Size smaller; skin of back between dorsolateral 
ridges without definite, narrow, longitudinal folds or 
ridges R. onca. — ^p. 126 
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d*. — ^Webs very full. Dorsolateral ridges less prominent; 

dorsal spots very small R. a. aurora. — p. 127 

c*. — A large triangular blotch covering tympanum 

R. cantabrigensis. — p. 132 

bb*. — Skin rugose. 

cc. — Size larger; dorsolateral surfaces with large light-cen- 
tered spots; posterior surfaces of thighs and lateral sur- 
faces red R. a. draytonii. — p. 129 

cc*. — Size smaller; dorsal surfaces with smaller light-cen- 
tered spots; no red on sides R. pretiosa. — p. 133 

b“. — ^Tympanum covered with small tubercles. 

ee. — Size smaller; webs small and narrow. 

f. — ^T)rmpanum more tubercular; a light narrow 

patch on top of head R. b. boylii. — p. 136 

r. — ^Tympanum less tubercular; no light patch on 

top of head R. b. sierrae. — p. 139 

ee*. — Size larger; web very broad; skin in adults very 

rugose R, b. muscosa. — p. 140 

a*. — Dorsolateral ridges not present R. catesbeiana. — p. 142 


Rana pipiens Schreber 
Leopard Frog 
Plate 19, figure 2 

Rana agtiatiea Catbsby, Carol., II, 1743, p. 70; Klein, Quadruped., 
p. 119. 

Rana halecina Linkjbus, Syst. Nat., I, 1766, p. 866; Daudin, Hist. 
Nat. Kept., VIII, 1803, pp, 122, 432; Daudin, Hist. Nat. 
Rainettes, Gren. Crap., 1803, p. 63; Harlan, Silliman*s Amer. 
Joum. Sci., X, 1825, p. 62; Harlan, Journ. Acad. Nat. Sci. 
Phila., V, 1827, p. 337; Harlan, M^. and Phys. Researchs, 
1835, pp. 102, 224; SroRiai, Mass. Reptil., 1839, p. 237; Hol- 
brook, N. Amer. Herpetology, ed. 1, I, 1836, p. 89, pi. XIII; 
Dumeril & Bibron, Krp4tologie Generate, VIII, 1841, p. 352; 
Thompson, Nat. Hist. Vermont, 1842, p. 120; Db Kay, Zool. 
New York, III, 1842, p. 62, pi. XX, Rg. 49; Holbrook, N. Amer. 
Herpetology, ed. 2, IV, 1842, p. 91, pi. XXII; Hallowell, 
Proc. Acad. Nat Sci. Phila., 1856, p. 141; GOnthbr, Cat. Batrach. 
Salient. Brit. Mus., 1858, p. 13; Cooper, Rep. Pac. R. R. Surv., 
XII, Pt II, 1860, p. 304, pi. XXIX, fig. 1; Hayden, Trans. Amer. 
Philos. Soc., XII, 1863, p. 177; Cope, Proc. Acad. Nat Sci. 
Phila., 1866, p. 301; Cope, Ann. Rep. U. S. Geol. Surv. Terr., 
1871 (1872), p. 469; Auess, Proc. Boston Soc. Nat Hist, 
XVII, 1874, p. 70; CouES, Surv. W. 100th Merid., V, 1876, 
p. 631; Brocohi, Miss. Sci. Mex., Batrach., 1881, p. 10; Bou- 
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LBNQER, Cat Batrach. Salient. Brit Mua., 1882, p. 41; COPB, 
Proc. Acad. Nat. Sci. Phila., 1883, pp. 10, 16; Cope, Proc. 
Amer. Philos. Soc., XXIII, 1886, p. 617; Dugbs, La Naturaleza, 
Ser. 2, I, 1888, p. 136; GOnther, Biol. Centrali- Americana, 
Kept., 1900, p. 198; Cragin, Trans. Kansas Acad. Sci., VII, 
reprint, 1906, p. 118; Boulbngbr, Ann. & Mag. Nat. Hist., 
Ser. 9, III, 1919, p. 433. 

? Raata Virginia Laurekti, Syn. Kept., 1768, p. 31. 

Rana pipiens Schreber, Naturforscher, XVIII, 1782, p. 185, pi. 
IV, (type locality, Pennsylvania) ; GMiaJN, Syst. Nat., Ill, 
1788, p. 1062; Bonnatbrrb, Encyclop^. Meth. Erpet., 1789, p. 
6, pi. IX, fig. 2; Schneider, Hist. Amph, fasc. I, 1799, p. 163; 
Shaw, Gen. ZooL, Vol. Ill, Amphib., 1802, p. 106, pi. XXXII; 
Leconte, Proc. Acad. Nat. Sci. Phila., 1856, p. 424; Carman, 
Bull. Essex Inst., XX, 1888, p. 96; Carman, Bull. Illinois 
Lab., Ill, 1892, p. 322; Rhoads, Proc. Acad. Nat. Sci. Phila., 
1896, p. 394; Dickerson, Frog Book, 1906, p. 171, color pis. 
XI, XII, figs. 1-2, 6-7, pis. LXIII, LXIV, LXV, LXVI, LXVII, 
LXVIII, LXIX, fig. 216; LXX, figs. 217, 218; Ruthven, Bull. 
Amer. Mus. Nat. Hist., XXIII, 1907, p. 610; Strecker, Proc. 
Biol. Soc. Washington, XXI, 1908, pp. 48, 60, 83, 88; Strecker, 
Trans. Acad. Sci. St. Louis, XVII, No. 2, 1909, p. 18; Streckes, 
Baylor Univ. Bull., XII, No. 1, 1909, p. 9; Strecker, Trans. 
Acad. Sci. St. Louis, XIX, No. 6, 1910, p. 81; Strecker, Baylor 
Univ. Bull. XIII, Nos. 4 & 6, 1910, p. 21; Cockerell, Univ. 
Colorado Studies, VII, No, 2, 1910, p. 130; Stone, Proc. Acad. 
Nat. Sci. Phila., 1911, p. 224; Cary, N. Amer. Fauna, No. 
33, 1911, p. 24; Hurtbr, Herpet. of Missouri, 1911, p. 114; 
Thompson & Thompson, Ann. Rep. Board Geol. Surv. Michi- 
gan for 1911, Herpetology of Michigan, 1912, p. 49; Ellis & 
Henderson, Univ. Colo. Studies, X, No. 2, 1913, pp. 60, 121; 
Van Denburgh & Slbvin, Proc. Calif. Acad. Sci., Ser. 4, III, 
1913, pp. 393, 396; SURFACE, Zool. Bull. Penn. Dept. Agric., 
Ill, Nos. 3 & 4, 1913, p. 123; Wright, Pubis. Carnegie Inst., 
No. 197, 1914, p. 62, pi. XV; Strecker, Baylor Bull., XVIII, 
No, 4, 1916, p. 46; Ruthven & Gaige, Occas. Papers Mus. Zool. 
Univ. Mich., No, 8, 1916, pp. 11, 12; Elus & Hend£»son, Univ. 
Colo. Bull., XV, No. 6, 1916, p. 268; Van Denburgh & Slbvin, 
Proc. Calif. Acad. Sci., Ser. 4, V, No. 4, 1916, pp. 100, 102; 
Richardson, Proc. U. S. Nat. Mus., XLVIII, 1915, p. 433; 
Elus, Copeia, 1917, No. 43, p. 39; Grinnell & Camp, Univ. 
Calif. Publ. Zool., XVII, No. 10, 1917, p. 149; Stejnegbr & 
Barbour, Check List N. Amer. Amph. Rept., 1917, p. 38; Bryant, 
Calif. Fish & Game, III, 1917, p. 90; Englbhardt, Copeia, 
1918, No. 60, p. 79; Ruthven, Occas. Papers Mus. Zool. Univ. 
Mich., No. 66, 1919, p. 2; Evesmann & Clark, Phys. & 
Biol. Surv. Lake Maxinkuckee, 1920, p. 638; Klugh, Copeia, 
1922, No. 103, p. 14; Schmidt, Bull. Amer. Mus. Nat. Hist., 
XLVI, Art. XI, 1922, pp. 618, 619; Pratt, Verteb. Animals 
of the U, S., 1923, p. 180; Stejnegbr & Barbour, Check List 
N. Amer. Amph. Rept., 1923, p. 36; Storer, Univ. Calif. Publ. 
Zool., XXVII, 1926, p, 266; Strecker, Contrib. Baylor Univ. 
Mui., 1926, No. 2, p. 1, No. 6, p. 8, No. 8, p. 6. 
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Rana utrieularia Harlan, Sillixnan’s Amer. Joum. Sci., X, 1825, 
p. 59 (type locality, Philadelphia, Penn.) ; Harlan, Journ. Acad. 
Nat. Sci. Phila., V, 1826 (1827), p. 337; Harlan, Med. and 
Phys. Researches, 1835, pp. 102, 223; Boulbnger, Cat. Batrach. 
Salient. Brit. Mus., 1882, p. 49; Garman, Bull. Illinois Lab., 
Ill, 1892, p. 321. 

Rana paliLstris Guerin, Iconogr. Regn. Anim. Rept., 1844, pi. XXVI, 
fig. 1. 

Rana oxyrhynchtis Halldwell, Proc. Acad. Nat. Sci. Phila., 1856, 
p. 142, (type locality, Florida). 

Rana berlandieri Baird, U. S. Mex. Bound. Surv., II, 1859, Rept., 
p. 27, pi. 36, figs. 7-10 (type locality. Southern Texas). 

Rana vireacena Kalm, Resa til Norra Amerika, III, 1861, p. 46 
(type locality, Mexico, United States and Northward) ; Gar- 
man, Bull. Essex Inst., XVI, 1884, p. 41; Cope, Bull. U. S. 
Nat. Mus., No. 34, 1889, p. 397, fig. 100, pis. L, figs. 1, 2, LI, 
figs. 1-9; Cope, Proc. Acad. Nat. Sci. Phila., 1893, pp. 182, 
184; Werner, Jahresb. Nat. Ver. Magdeb., 1894, p. 128; Atkin- 
son, Proc. Indiana Acad. Sci., 1895, p. 258; Stone, Proc. Acad. 
Nat. Sci. Phila., 1903, p. 539; Ditmars, Amer. Mus. Joum., 
V, 1905, p. 198, fig. 23. 

Rana halecina berlandieri Cope, Bull. U. S. Nat. Mus., No. 1, 1875, 
p. 32; Yarrow, Surv. W. 100th Merid., V, 1875, p. 526; Yarrow, 
Bull. U. S. Nat. Mus., No. 24, 1883, p. 180. 

Rana areolata areolata Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, 
p. 178 (part). 

Rana halecina halecina Yarrow, Bull. U. S. Nat. Mus., No. 24, 
1883, p. 179. 

Rana vireacena vireacena Cope, Bull. U. S. Nat. Mus., No. 34, 1889, 
p. 401, fig. 100. 

Rana vireacena brachyeephala Cope, Bull. U. S. Nat. Mus., No. 
34, 1889, p. 403, fig. 101 (type locality, Yellowstone River) ; 
Stejneger, N. Amer. Fauna, No. 3, 1890, p. 118; Mearns, Bull. 
U. S. Nat. Mus., No. 56, 1907, pp. 103, 110, 113. 

Rana pipiena brachyeephala Test, Bull. U. S. Fish Commiss., XI, 
1892, p. 57; Stejnbgbr, N. Amer. Fauna, No, 7, 1893, p. 228; 
Van Denburgh, Bull. U. S. Fish Commiss. for 1894, p. 207; 
Stone, Proc. Acad. Nat. Sci. Phila., 1911, p. 224; Van Dbn- 
BimcH, Proc. Calif. Acad. Sci., Ser. 4, III, 1912, p. 158; Dice, 
Univ. Calif. Publ. Zool., XVI, No. 17, 1916, pp. 304, 310; Camp, 
Univ. Calif. Publ. Zool., XII, No. 17, 1916, p. 503. 

Description , — Head about as broad as long, depressed; snout 
rounded, projecting beyond mouth; canthus rostralis indistinct; 
loreal region slightly concave; nostrils about equidistant from 
eye and tip of snout or a little nearer eye; distance between nostrils 
greater than interorbital width. Interorbital width less than width 
of upper eyelid. Tympanum large, distinct, nearly smooth, one- 
half to once diameter of eye. Fore limbs heavy; no rudiment of 
pollex: digits rather long, first as long as or a little longer than sec- 
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ond, third much the longest, a slight fold sometimes present along 
sides of fingers, subarticular tubercles small or moderately large, 
rounded, prominent; a slight or no tarsal fold; inner metatarsal 
tubercle elongate, fairly prominent; outer metatarsal tubercle 
absent or indistinct; web full; one to three phalanges of fourth 
toe free. Skin generally smooth, granular on back of thigh, with 
more or less numerous warts, tubercles, or longitudinal folds on 
back and sides of body and dorsal surface of hind limb; a well de- 
veloped dorsolateral fold; a fold from upper lip to side of neck 
or shoulder. Vomerine teeth in small 'rounded groups or short 
transverse or oblique series between or slightly behind the 
choanse. 

Color above brown, gray, olive, or green, with large, discrete, 
dark brown or black spots on head, body and limbs. These spots 
usually are narrowly bordered with light blue, gray, yellow or 
green, and irregularly rounded. They may unite to form short 
longitudinal bands, or the spots or their light borders may be 
wanting. The dorsolateral fold may be light green or bronze 
or as dark as the ground color. The posterior surface of the thigh 
may be more or less clouded, spotted, or marbled with brown or 
gray. All the lower surfaces are white or yellow, sometimes 
clouded, marbled, or reticulated with gray or brown. 


Measurements of 6 Specimens in the Collection or the 
California Academy op Sciences 


Snout to vent 57 

Snout to orbit 10 

Width of head 20 

Interorbital width 2 

Vertical diameter of 

tympanum 4 

Fore limb 29 

Hind limb 71 

Length of tibia 30 

Length of foot 32 


78 

74 

77 

81 

100 

11 

11 

12 

12 

16 

24 

24 

27 

28 

38 

3 

3 

3 

4 

5 

5 

5 

6 

6 

9 

36 

37 

44 

48 

60 

122 

121 

136 

144 

155 

40 

39 

42 

43 

50 

38 

40 

43 

47 

53 


Distribution , — This beautiful frog occurs throughout most of 
North America east of the Cascade Mountains and Sierra Nevada. 
It has not yet been found in Lower California, but probably 
occurs along the Colorado River. 

In California, it has been collected in Imperial (two miles cast 
of Dixieland, Yuma), Riverside (Riverside Mountain), El Dorado 
(Lake Tahoe, Fallen Leaf Lake), and Modoc (Alturas), counties. 
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In Oregon, it has been recorded from Malheur (Ontario), 
Umatilla (Umatilla), and Wasco (Fort Dalles) counties, and the 
John Day River. 

Washington localities are Walla Walla (Fort Walla Walla, three 
miles east of Wallula, Touchet), and Stevens (Clark’s Fork of the 
Lower Kootenai River), counties. 

In Idaho, it has been collected in Bonner (Sand Point, Hope), 
Washington (Weiser, Montgomery’s Ferry mouth of Weiser River), 
Canyon (Caldwell), Ada (Boise), Elmore (Mountain Home), 
Jerome (Spring Branch just above Shoshone Falls), Bingham 
(Blackfoot, Fort Hall), Power (American Falls), and Bear Lake 
(Deep Lakes, Bloomington Canyon), counties. 

In Utah, this frog has been secured in Cache (Logan Canyon, 
Dry Lake, Logan), Salt Lake (Salt Lake City, Fort Douglas, Mur- 
ray), Utah (Provo, Fairfield, Spanish Fork), Wasatch (Provo 
Canyon, Wasatch Mountains), Sanpete (Ephraim), Emery (Green 
River), Beaver (Beaver, Beaver Creek), Piute (Kimberly), Iron 
(Rush Lake, Iron Springs), Garfield (Panguitch), Washington (St. 
George, Leeds), and San Juan (San Juan River), counties. 

In Nevada, it has been found in Washoe (The Willows, Pyra- 
mid Lake), Elko (Elko, Carlin), Lincoln (Caliente, Pahranagat 
Valley), counties. 

In Arizona, it has been collected in Coconino (Oak Creek, San 
Francisco Mountains, Painted Desert at Tanner’s Gulch, Tuba), 
Apache (Alpine), Yavapai (Prescott), Maricopa (Cave Creek, 
Fort Verde, Beaver Creek near Camp Verde, Tempe, Phoenix), 
Yuma (Yuma), Pima (Santa Cruz River at Tucson, mouth of Bear 
Canyon, Santa Catalina Mountains in Sabino Canyon, and at 
Pusch’s Steam Pump 18 miles north from Tucson, Warsaw Mills). 
Santa Cruz (Santa Rita Mountains near Stetson’s Dam and in 
Gardner Canyon, Camp Crittenden, Fort Buchanan, Calabasas), 
Cochise (Fairbank, six miles east from Hereford, Ash Canyon. 
Huachuca Mountains), counties. 

Habits , — In the desert areas which this frog inhabits it is gen- 
erally found along irrigating ditches and the banks of rivers. In 
the mountain districts it inhabits the grassy meadows, ponds, lakes 
and streams. It travels long distances overland and may be found 
in wet grassy areas a mile or more from the nearest water. 



126 


CAUFORNIA ACADEMY OF 8CIEMCB8 


[Oo. PAFnw 


Rana onca Cope 
Nevada Frog 
Plate 20, figure 1 

Rarui onca Cope, mi Yarrow, Surv. W. 100th Merid., V, 1875, p. 
628, pi. 26, figs. 1-3 (type locality, Utah); Dickerson, Frog 
Book, 1906, p. 196, pi. LXXXII, fig. 267; Van Denbubgh & 
SusviN, Proc. Calif. Acad. Sci., Ser. 4, V, No. 4, 1916, p. 100; 
Stbjnbgbr & Barbour, Check List N. Amer. Amph. Kept., 1917, 
p. 38; Boulenger, Ann. & Mag. Nat. Hist., Ser. 9, III, 1919, 
p. 409; Boulenger, Proc. Amer. Acaa. Arts & Sci., LV, No. 9, 
1920, p. 428; Pratt, Verteb. Animals of the U. S., 1923, p, 
183; Stejnegbr & Barbour, Check List N. Amer. Amph. Kept., 
1923, p. 36. 

Rana draytoni onca Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 443. 
Rayia fisheri Stbjneger, N. Amer. Fauna, No. 7, 1893, p. 227, pi. 
Ill, fig. 6 (type locality, Vegas Valley, Nevada) ; Stone, Proc. 
Acad. Nat. Sci. Phila., p. 224. 

Description . — Head as broad as, or broader than, long, slightly 
depressed; snout rounded, projecting more or less beyond mouth; 
canthus rostralis indistinct; loreal region concave; nostril nearer 
to eye than to tip of snout; distance between nostrils greater than 
interorbital width. Interorbital width less than width of upper 
eyelid. Tympanum large, distinct, nearly smooth, one-half to once 
diameter of eye. Fore limbs heavy, no rudiment of pollex; digits 
rather long, first as long as, or a little longer than, second, third 
much the longest; no slight fold along sides of fingers; subar- 
ticular tubercles small or moderately large, rounded, single. No 
tarsal fold; inner metatarsal tubercle elongate, fairly prominent; 
no outer metatarsal tubercle; digits moderately long; web mod- 
erately full, one or two phalanges of fourth toe free. Skin above 
smooth, or with a few tubercles or ridges on back and sides of 
body and dorsal surface of hind limbs; a strong dorso-lateral 
fold; a fold or series of warts from upper lip to side of neck or 
shoulder. Vomerine teeth in small, rounded groups or short 
oblique series between or a little behind the choana?. 

Color above is brown, gray, olive, or green, with large or small 
discrete, dark brown spots on head, body and limbs. These spots 
usually are indefinitely bordered with light blue, gray, yellow, 
or green, and are irregularly rounded. They may form longi- 
tudinal rows, or the spots or their light borders may be nearly 
absent. The dorso-lateral fold may be light or as dark as the 
general ground color. Posterior surface of thigh may be more or 
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less clouded, spotted or marbled with brown or gray. Lower sur- 
faces white or yellow, sometimes clouded, marbled or reticulated 
with gray or brown, especially on the throat. 


Measurbments op 6 Specimens in the Couuection of the 
California Academy of Sciences 


Snout to vent- 

45 

48 

51 

56 

67 

60 

Snout to orbit 

7 

9 

9 

8 

9 

10 

Width of head 

17 

18 

20 

21 

22 

23 

Interorbital width 

Vertical diameter of 

2 

2 

2 

3 

3 

3 

tympanum 

3 

4 

4 

5 

5 

5 

Fore limb 

25 

27 

28 

30 

31 

34 

Hind limb 

67 

76 

80 

80 

85 

95 

Length of tibia. 

21 

23 

24 

25 

25 

28 

Length of foot 

22 

24 

26 

27 

26 

30 


Distribution , — ^This frog is known only from Utah and Nevada. 
The only Utah record is of Dr. Yarrow’s single female speci- 
men, without more definite locality, collected in 1872. 

In Nevada, this frog has been found only in Clark County, where 
it is common near Las Vegas. The Death Valley Expedition secured 
it at Las Vegas Ranch, Vegas Valley. 

Habits , — Our specimens were all caught in a small stream from 
a flowing well about a mile northwest of the town of Las Vegas. 


Rana aurora aurora Baird & Girard 
Western Wood-frog 
Plate 20, figure 2 

Rana aurora Baird & Girard, Proc. Acad. Nat. Sci. Phila., VI, 1852, 
p. 174 (type locality, Puget Sound); Girard, U. S. Explor. 
Exped., Herpetology, 1868, p. 18, pi. II. figs. 1-6; Stejneger. 
N. Amer. Fauna, No. 7, 1893, p. 225; Van Denburgh, Bull. 
U. S. Fish Commiss. for 1894, p. 207; Dickinson, Frog Book 
1906, p. 216, pi. LXXXII, figs. 258, 259, color pi. XIV; Van 
Denburgh, Proc. Calif. Acad. Sci., Ser. 4, III, 1912, p. 169; 
Stejneger & Barbour, Check List N. Amer. Amph. Kept., 
1917, p. 36; Boulenger, Ann. & Mag. Nat. Hist., Ser. 9, III, 
1919, p. 410; Boulenger, Proc. Amer. Acad. Arts & Sci., LV, 
No. 9, 1920, p. 448; Pratt, Verteb. Animals of the U. S., 1923, 

p. 188. 

Rana temporaria aurora Yarrow, Bull. U. S. Nat. Mus., No. 24, 
1888, p. 186 (part). 

Rana agilis aurora CoPE, Proc. Amer. Philos. Soc., XXIII, 1886, 
p. 521; Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 439, fig. 
118, (part) ; Cope, Proc. Acad. Nat. Sci., Phila., 1893, pp. 181, 
183; Meek, Field Columb. Mus., Zool. Ser. 1, 1899, p. 332. 

September 16. 1928 



128 CALIFORNIA ACADEMY OF SCISNCKS [Oc. Papw 

Rana aurora aurora Camp, Univ. Calif. Publ. ZooL, XVII, No, 9, 
1917, pp. 128, 124; Grinnbll & Camp, Univ, Calif. Publ. Zool., 
XVII, No. 10, 1917, p. 148; STBJNE»ai & Barbour, Check List 
N. Amer. Amph. Kept, 1923, p. 84; Hardy, Rep. Prov. Mus. 
Brit. Columbia, 1926, p. c28; STmmt, Univ. Calif. Publ. Zool., 
XXVII, 1926, p. 229. 

Description . — Head broader than long, depressed; snout rounded, 
projecting a little beyond mouth; canthus rostralis fairly promi- 
nent; loreal region slightly oblique; nostril equidistant or nearer 
to tip of snout than to orbit; distance between nostrils equals inter- 
orbital width. Interorbital width equals width of upper eyelid. Tym- 
panum small, distinct, smooth, about one-half diameter of eye. Limbs 
long and slender, digits long, first a little longer than second, third 
longest; no lateral fold on sides of fingers; subarticular tubercles 
small, rounded, moderately prominent; inner metatarsal tubercle 
elongate, fairly prominent; outer metatarsal tubercle absent or 
obscure; web full; two phalanges of fpurth toe free. Skin smooth, 
back of thighs granular; dorso-lateral fold more or less obscure; 
a fold from the upper lip to the side of the neck or shoulder. The 
vomerine teeth are in two oblique patches between and behind the 
choanae. 

Color above light brown, sometimes ^tinged with red, with small 
black spots on the head, body, and limbs. Posterior surface of 
thigh more or less clouded, speckled, or mottled with gray; can- 
thus rostralis edged with black. Lower surfaces are yellowish, 
clouded or reticulated with dark gray. 


Measurements op 6 Specimens in the Collection op the 
California Academy op Sciences 


Snout to vent 

42 

43 

44 

61 

66 

70 

Snout to orbit 

7 

7 

7 

8 

10 

11 

Width of head 

17 

14 

16 

18 

21 

26 

Interorbital width 

Vertical diameter of 

3 

3 

3 

3 

4 

6 

tympanum 

3 

3 

3 

3 

4 

4 

Fore limb 

28 

27 

28 

27 

36 

42 

Hind limb 

79 

80 

82 

90 

108 

130 

Length of tibia 

23 

24 

24 

27 

83 

40 

Length of foot 

24 

26 

27 

29 

36 

39 


Distribution . — This frog is confined to a narrow strip of terri- 
tory along the Pacific Coast from British Columbia to Oregon and 
possibly to extreme northwestern California. 

In British Columbia, it has been taken on Vaucouver Island, 
and at Vancouver, Hatzic, and Selkirk Settlement. 
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In Washington, it has been collected in Clallam (Lake Crescent, 
Neah Bay), Jefferson (Hoh River near Fischer’s Ranch near 
Spruce), Pierce (Tacoma), Chehalis (Quinault, Aberdeen), Pacific 
(South Bend, Trapp Creek, Melbourne, Shoalwater Bay, Ilwaco), 
Snohomish (Darrington) , King (Seattle), Lewis (Skooumchuck 
River near Chehalis), and Skamania (Carson, Skamania), counties. 

In Oregon, it has been collected in Clatsop (Astoria, Seaside), 
Multnomah (Portland), Clackamas (Clear Creek near Oregon 
City), Lane (Eugene, Mapleton), Douglas (Fort Umpqua, Take- 
nitch Lake), Jackson (Prospect), and Klamath (Crater Lake), 
counties. 

Californian specimens from Del Norte (Crescent City) and Hum- 
boldt (Eureka! counties have been identified as Rana a. aurora. 

Habits. — Rana a. aurora is essentially a wood-frog. Oregon and 
Washington specimens were taken among the ferns and dense vege- 
tation, in the forests of the coastal belt. 


Rana aurora draytonii Baird & Girard 
California Red-legged Frog 
Plate 21, figure 1 

Rana draytonii Baird & Girard, Proc. Acad. Nat. Sci., Phila., VI, 
1862, p. 174 (type locality, San Francisco, California); Girard, 
U. S. Explor. Exped., Herpetology, 1858, p. 23, pi. II, figs. 
19-24; Cooper, in Cronise, Nat. Wealth of Calif., 1868, p. 485; 
Cope, Proc. Amer. Philos. Soc., XXIII, 1886, p. 521; Stejnbger, 
N. Amer. Fauna, No. 7, 1893, p. 225; Van Deu^burgh, Proc. 

Calif. Acad. Sci., Ser. 2, V, 1896, p. 1008; Dickerson, Frog 

Book, 1906, p. 213, pis. LXXX, LXXXI, color pi. XV ; Stejneger 
& Barbour, Check List N. Amer. Amph. Kept., 1917, p. 37; 
Boulenger, Ann. & Mag. Nat. Hist., Ser. 9, III, 1919, p. 410; 

Boulenger, Proc. Amer. Acad. Arts & Sci., LV, No. 9, 1920, 

p. 446; Nelson, Mem. Nat. Acad. Sci., XVI, 1921, p. 113. 

Rana lecontii Baird & Girard, Proc. Acad. Nat. Sci. Phila., VI, 
1853, p. 301 (type locality, San Francisco) ; GOnthbr, Cat, 
Batrach. Salient., 1858, p. 15; Cooper, Proc. Calif. Acad. Sci., 
IV, 1870, p. 64; Brocchi, Bull. Soc. Philom., I, p. 179; Brocchi, 
Miss. Sci. Mex., Batrach., 1881, p. 14. pi. IV, fig. 1; Boulenger, 
Cat. Batrach. Salient. Brit. Mus., 1882. p. 43. 

Rana nigricans Hallowell, Proc. Acad. Nat. Sci. Phila., VII, 
1864, p. 96 (type locality, El Paso Creek, Kern County, Cali- 
fornia) ; Boulenger, Bull. Soc. Zool, France, 1880, p. 207; 
Brocchi, Miss. Sci. Mex., Batrach., 1881, p. 16, pi. IV, fig. 3 
(part) ; Boulenger, Cat. Batrach. Salient. Brit. Mus., 1882, 
p. 43. 

Rana longipes Hallowell, Rep. Pac. R. R. Surv., X, 1869, William- 
sons’ Kept., pt. IV, No. 1, p, 20, pl. X, fig. 1 (type locality, 
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£1 Paso Creek, Kern County, California) ; Cooper, Proc. Calif. 
Acad. Sci., IV, 1870, p. 64. 

Rcma draytoni Cooper, Proc. Calif. Acad. Sci., IV, 1870, p. 64; 
Pratt, Verteb. Animals of the U. S., 1923, p. 183. 

Rana temporaria aurora CoPB, Bull. U. S. Nat. Mus., No. 1, 1875, 
p. 32; Yarrow & Hbnshaw, Ann. Rep. Chief of Engineers for 
1878, Append. NN, 1878, p. 209; CoPB, Proc. Acad. Nat. Sci. 
Phila., 1883, p. 28; Yarrow, Bull. U. S. Nat. Mus., No. 24, 
1883, p. 186 (part). 

Epirhexis longipes Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, 
p. 176 (part). « 

Rana septentrionalis Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, 
p. 182 (part). 

? Rana cateshiana Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 
184 (part). 

Rana temporaria pretiosa Cope, Bull. U. S. Nat. Mus., No. 34, 
1889, p. 432 (part). 

Rana agilis aurora Cope, Bull. U. S. Nat. Mus., No. 34, 1889, p. 
439 (part). 

Rana dra/ytoni draytoni Cope, Bull. U. S. Nat. Mus., No. 34, 1889, 
p. 441, fig. 114 (part). 

Rana aurora Chamberlain, Rept. U. S. Pish Commiss. 1897 (1898) 
p. 225 (part). 

Rana aurora draytonii Camp, Univ. Calif. Publ. Zool., XVII, No. 9, 
1917, pp. 123, 124; Grinnell & Camp, Univ. Calif. Publ. Zool., 
XVII, No. 10, 1917, p. 148; Schmidt, Bull. Amer, Mus. Nat. 
Hist., XLVI, Art. XI, 1922, pp. 612, 615, 634; Stejnbger & 
Barbour, Check List N. Amer. Amph. Rept., 1923, p. 34; Grin- 
nbll & Storbr, Animal Life in the Yosemite, 1924, p. 666; 
Storer, Univ. Calif. Publ. Zool., XXVII, 1925, p. 231. 

Rana aurora draytoni Stephens, Trans. San Diego Soc. Nat. Hist., 
Ill, No. 4, 1921, p. 60. 

Description , — Head broader than long, not greatly depressed; 
snout rounded, projected beyond mouth; canthus rostralis mod- 
erate or indistinct; loreal region slightly concave; nostrils about 
equidistant from eye and tip of snout; distance bet\veen nostrils 
greater than interorbital width. Interorbital width less than width 
of upper eyelid. Tympanum small, distinct, smooth, about one- 
half diameter of eye. Fore limbs robust; digits long, first a little 
longer than second, third much the longest; fingers without lateral 
fold; subarticular tubercles large, rounded, prominent; inner meta- 
tarsal tubercle small, elongate; outer metatarsal tubercle absent; 
web full; two phalanges of fourth toe free. Skin in large males 
very rugose, granular on back of thigh, with more or less numer- 
ous warts or tubercles on back and sides of body; a well developed 
dorso-lateral fold; a prominent fold from edge of upper lip to 
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shoulder; sacral hump very prominent. Vomerine teeth in two 
rounded groups between the choanse. 

Color above light or dark brown, with large or small irregular 
black spots on dorsal surface of back and thighs. These spots 
are sometimes greatly elongated, with light centers. Sides, an- 
terior portions of femur and the under surfaces, are yellowish 
or whitish, spotted or reticulated with black. Lower sides of body 
and under surfaces of hind limbs are a rich salmon-red. Speci- 
mens from the San Pedro Martir Mountains, Lower California are 
much darker and show none of the red so characteristic of those 
from northern California. Sides and anterior portions of thigh 
of Lower California specimens are yellowish, strongly reticulated 
with black. 


Measurements op 6 Specimens in the Collection of the 
California Academy op Sciences 


Snout to vent 59 66 70 73 74 77 

Snout to orbit 9 10 10 11 12 12 

Width of head 24 23 28 27 28 29 

Interorbital width 3 4 3 4 3 4 

Vertical diameter of 

tympanum 4 4 6 6 5 6 

Fore limb 36 39 42 44 48 44 

Hind limb 113 122 128 133 136 130 

Length of tibia 36 36 42 44 42 43 

Length of foot 38 37 39 44 42 38 


Distribution . — This large frog ranges from Del Norte County, 
California to northern Lower California. 

In California, it has been collected in Del Norte (Requa), Siski- 
you (Lower Klamath Lake), Humboldt (Areata, Eureka), Trinity 
(Gumboot Lake), Shasta (Redding), Mendocino (three miles west 
from summit of Mount Sanhedrin, Mendocino City, Gualala), 
Sonoma (mouth of Russian River, Petaluma), Napa (Calistoga, 
Luscol, Napa), Marin (four miles west from Inverness, San Rafael, 
Sausalito), Alameda (Berkeley, Oakland, Temescal, Thornhill 
Station), San Francisco (Presidio, Golden Gate Park), San Mateo 
(South San Francisco, Woodside), Santa Clara (Isabel Creek near 
Mount Hamilton, Stanford University, Los Gatos), Santa Cruz 
(Boulder Creek, Santa Cruz), Monterey (Monterey, Pacific Grove, 
Carmel), San Luis Obispo (Shandon, Pozo, Edna, Oceano), Placer 
(Michigan Bluff), El Dorado, Merced (Snelling, Gadwell), Fresno 
(Minkler), Kern (El Paso Creek, mountains near Fort Tejon), 
Santa Barbara (Santa Barbara), Los Angeles (Mint Canyon four 
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miles from Saugus, Placenta Canyon, Santa Anita Wash, Sierra 
Madre, Rustic Canyon in the Santa Monica Mountains, El Nogal), 
San Bernardino (Victorville, Oro Grande, Colton), Riverside 
(Riverside), and San Diego (Witch Creek, San Diego, Campo, San 
Felipe Valley, Sentenac Canyon, Boulder Creek, Lakeside) , counties. 

In Lower California, it has been secured in the San Pedro Martir 
Mountains, and at La Grulla, San Tomas, and Rancho San Antonio. 

Habits , — This frog is probably the best^ known in California, 
and as food is considered to be more desirable and more delicate 
than the introduced Bullfrog. It usually inhabits still water, and 
is found in ponds, lakes, and marshes, although it is occasionally 
found in running streams. The specimens from Lower California 
in the Academy’s collection, were taken in small ponds at an 
elevation of 8,000 feet, in the San Pedro Martir Mountains. 


Rana cantabrigensis Baird 
Northern Wood-frog 

Rana cantabrigemis Baird, Proc. Acad. Nat. Sci. Phila., VII, 1864, 
p. 62 (type locality, Cambridge, Mass.) ; Boulbngeir, Bull. Soc. 
Zool. France, 1880, p. 209; Boulenger, Cat. Batrach. Salient. 
Brit. Mus., 1882, p. 46; Dickerson, Frog Book, 1906, p. 211; 
Stejneger & Barbour, Check List N. Amer. Amph. Kept., 1923, 
p, 36; Pratt, Verteb. Animals of the U. S., 1923, p. 182. 

Rana cantabmgenais cantabrigenHxs CoPE, Bull. U. S. Nat. Mus., 
No. 34, 1889, p. 436, fig. 110. 

Rana cantabrigensis latiremis Cope, Proc. Amer. Philos, Soc., XXIll, 
1886, p. 620 (type locality, Lake Alloknagik, Alaska) ; Cope, 
Bull. U. S. Nat. Mus., No. 34, 1889, p. 436, fig. Ill; Dicker- 
son, Frog Book, 1906, p. 212; Stejneger & Barbour, Check 
List N. Amer. Amph. Kept., 1917, p. 37; Dice, Occas. Papei^s 
Mus. Zool. Univ. Mich., No. 86, 1920, pp. 7, 11; Patch, Copeia, 
1922, No. Ill, p. 77; Hardy, Rep. Prov. Mus. Brit. Columbia, 
1926, p. c24. 

Description . — Head about as broad as long, depressed, snout 
oval, projecting beyond mouth; nostril about equidistant from eye 
and tip of snout; distance between nostrils greater than interorbital 
width. Inlerorbital width about equal to width of upper eyelid. 
Tympanum small, distinct, oval in outline. Limbs slender; digits 
moderately long, first and second about equal, third much the 
longest; hind limbs moderately long; heel reaching to about middle 
of orbit. Inner metatarsal tubercle elongate, prominent; outer 
metatarsal tubercle absent; web very full; two phalanges of fourth 
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toe free. Skin smooth; a well developed dorsolateral fold. The 
vomerine teeth are in two small rounded groups between the 
choanse. 

The color in alcohol is brownish, with two wide dorsolateral 
stripes of gray, the area between these stripes being spotted with 
reddish oval markings, bordered with black. Some individuals 
have a narrow dorsal stripe reaching from the tip of the snout to 
the vent. The sides are grayish, spotted with black, the dorsolateral 
stripe sometimes having a black border, extending through the 
orbit and along the canthus rostralis to the tip of the snout. A 
large triangular patch of black back of the orbit covers the tym- 
panum. The limbs are barred or spotted with black. A grayish 
stripe borders the upper jaw. The under surfaces are grayish or 
yellowish, the abdominal region sometimes spotted with black. 

Measurements of 6 Specimens in the Collection of the Museum 
OF Vertebrate Zoology, University of California 


Snout to vent 36 38 40 41 48 49 

Snout to orbit 7 7 6 7 8 7 

Width of head 16 16 15 16 20 20 

Interorbital width 2 2 3 3 3 3 

Vertical diameter of 

tympanum 2 2 2 3 3 3 

Fore limb 23 22 22 26 23 26 

Hind limb 68 60 65 70 75 70 

Length of tibia 18 21 21 22 26 26 

Length of foot 10 19 20 25 28 25 


Distribution . — This frog ranges from Michigan westward to Min- 
nesota, northward through Canada to British Columbia, Great Slave 
Lake and Alaska. 

In Alaska it has been taken at Yakutat and Lake Alloknagik. 

British Columbia records are Hazelton, Atlin, Meadow Lake, 
twenty miles north of Clinton, and the Kispiox Valley, twenty- 
three miles north of Hazelton. 


Rana pretiosa Baird & Girard 
Western Spotted Frog 
Plate 21, figure 2 

Rarm pretioaa Baird & Girard, Proc. Acad. Nat. Sci. Phila., VI, 
1863, p. 378 (type locality, Puget Sound) ; Baird, Proc. Acad. 
Nat. ^i. Phila., 1854, p. 62; Baird, Proc. Acad. Nat. Sci. Phila., 
1856, p. 378; Girard, U. S. Explor. Exped., Herpetology, 1858, 
p. 20, pi. II, figs. 13-18; Cooper, Rep. Pac. R. R. Surv., XII, 
Pt. II, 1860, p. 304; Cope, U. S. Geol. Surv. Terr., 1871 (1872), 
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p. 469; Cope, Amer. Naturalist, 1879, p. 436; Boulengbr, Bull. 
Soc. Zool. France, 1880, p. 208; Boulenger, Cat. Batrach. Salient. 
Brit. Mus., 1882, p. 43; Yarrow, Bull. U. S. Nat. Mus., No. 
24, 1883, p. 186 (part) ; Cope, Proc. Acad. Nat. Sci. Phila., 
1883, pp. 16, 20; Stejnbger, N. Amer. Fauna, No. 6, 1891, p. 
112; Test, Bull. U. S. Fish Commiss., XI, 1892, p. 68; Van 
Denburgh, Bull. U. S. Fish Commiss. for 1894, p. 207; 
Chamberlain, Kept. U. S. Fish Commiss., 1897 (1898), p. 266; 
Dickerson, Frog Book, 1906, p. 218, color pi. XVI, pi. LXXXIII; 
Van Denburgh, Proc. Calif. Acad. Sci., Ser. 4, III, 1912, p. 169; 
Van Denburgh & Slbvin, Proc. Calif. Acad. Sci., Ser. 4, V, 
No. 4, 1916, pp. 100, 102; Dice, Univ. Calif. Publ. Zool., XVI, 
No. 17, 1916, pp. 314, 321; Boulengbr, Ann. & Mag. Nat. 
Hist, Ser. 9, III, 1919, p. 432; Boulengbr, Proc. Amer. Acad. 
Arts & Sci., LV, No. 9, 1920, p. 462; Pratt, Verteb. Animals 
of the U. S., 1923, p. 184. 

Rana septentrionalis Yarrow, Surv. W. 100th Merid., V, 1876, p. 

628; Yarrow, Bull. U. S. Nat Mus., No. 24, 1883, p. 182 (part). 
Rana temporaria pretiom Cope, Bull. U. S. Nat. Mus., No. 34, 
1889, p. 432, fig. 110 (part) ; Cope, Proc. Acad. Nat. Sci. Phila., 
1893, pp. 182, 184; Meek, Field Columbian Mus., Zool, Ser., I, No. 
12, 1899, p. 232. 

Rana pretioaa luteiventris Thompson, Proc. Biol. Soc. Wash., XXVI, 
1913, p. 53, pi. 3, figs. 2, 3 (type locality, Annie Creek, Elko 
County, Nevada) ; Ruthvbn & Gaige, Occas. Papers Mus. Zool. 
Univ. Mich., No. 8, 1916, p. 13; Camp, Univ. Calif. Publ. Zool., 
XVII, No. 9, 1917, pp. 123, 124; Grinnell & Camp, Univ. Calif. 
Publ. Zool., XVII, No. 10, 1917, p. 148; Stejnbger & Barbour, 
Check List N. Amer. Amph. Kept, 1917, p. 39; Stejnbger & 
Barbour, Check List N. Amer. Amph. Kept., 1923, p. 36. 

Rana pretiosa pretiosa Camp, Univ. Calif. Publ. Zool., XVII, No. 
9, 1917, pp. 123, 124; Grinnell & Camp, Univ. Calif. Publ. 
Zool., XVII, No. 10, 1917, p. 148; Stejnbger & Barbour, Check 
List N. Amer. Amph. Kept, 1917, p. 38; Blanchard, Copeia, 
1921, No. 90, p. 6; Patch, Copeia, 1922, No. Ill, p. 78; 
Stejnbger & Barbour, Check List N. Amer. Amph. Kept, 1923, 
p. 36; Hardy, Rep. Prov. Mus. Brit Columbia, 1926, p. c23; 
Stoker, Univ. Calif. Publ. Zool., XXVII, 1926, p. 270. 

Description , — Head broader than long, depressed; snout rounded, 
projecting more or less beyond mouth; canthus rostralis indistinct; 
loreal region very oblique, concave; nostril equidistant from tip 
of snout and orbit; distance between nostrils equal to or less than 
interorbital width. Interorbital width greater than width of upper 
eyelid. Tympanum moderate or small, distinct, smooth, about 
one-half diameter of eye. Fore limbs moderately heavy; digits 
rather long; no rudiment of pollex; first digit as long as or a 
little longer than second, third much the longest; no slight fold 
along sides of fingers; subarticular tubercles large, rounded, single. 
Inner metatarsal tubercle elongate, fairly prominent; no outer 
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metatarsal tubercle; web full; terminal phalange of fourth toe 
free. Skin above, on sides of body and dorsal surface of limbs 
rough; a prominent dorso-lateral fold. Vomerine teeth in short 
oblique series between or a little behind the choanae. 

Color above light or dark brown, with irregular large or small 
black spots on back and sides, more prominent between the dorso- 
lateral ridges. In some individuals these black spots are obscure 
or almost lacking. Upper surfaces of limbs cross-barred with 
black. Posterior surface of thigh may be clouded or mottled with 
dark gray. Under surfaces yellowish or salmon, clouded or 
marbled with gray. 

Measurements op 6 Specimens in the Collection op the 
Calipornia Academy op Sciences 


Snout to vent 69 60 62 64 65 67 

Snout to orbit 8 8 10 10 11 11 

Width of head 19 20 21 24 25 27 

Interorbital width 4 4 5 5 6 5 

Vertical diameter of 

tympanum 3 3 3 3 3 4 

Fore limb 33 34 38 34 41 40 

Hind limb 90 92 108 100 110 113 

Length of tibia 30 27 33 34 34 38 

Length of foot 32 29 36 35 36 36 


Distribution . — This frog ranges from Alaska south to northern 
California, and east to Utah and Montana. 

In Alaska it has been taken on Sergief Island. 

In Canada, it has been taken at Banff, Alberta, and in British 
Columbia, at Watson Lake, Meadow Lake, Clinton, on the Stikine 
River at Sawmill Lake, Flood Glacier and Doch-da-on-Creek, at 
Kootenay Lake, Moose Lake, North Fork Moose River, Lake Ben- 
nett, Penticton, Okanagan, Hanceville, Hazelton, Sicamous, and 
Field. 

In Washington, it has been found in Clallam (Lake Crescent), 
Mason (Lake Cushman), King (Seattle), Pierce (Mount Rainier), 
Skasmania (Mount Adams), Chelan (Entiat, Entiat River at 1,820 
feet twenty miles from mouth of river), Yakima (North Yakima, 
Yakima Indian Reservation, Bumping Lake), Klickitat (Trout 
Lake), Stevens (Springdale), Spokane (Little Spokane River at 
Dart’s Mill, Clark Spring, Spokane), Whitman (Palouse River at 
Colfax, Pullman), Walla Walla (Walla Walla), and Columbia 
(Blue Mountains, Butte Creek, Humpeg Falls, Starbuck), counties. 

In Oregon, it has been secured in Clatsop (Gearhart), Tillamook 
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(Garibaldi), Multnomah (Portland), Coos (Myrtle Point), Crook 
(Crooked River, Prineville, ten miles west of Prineville), Klamath 
(Crater Lake, Old Fort Klamath, Sprague River, Klamath Falls, 
Klamath Lake), Lake (Warner Lakes), Umatilla (Umatilla River 
near Pendleton, Meacham), Union (Island City, Grande Ronde 
River), Wallowa (Fork of Wallowa River), Malheur (Jordan Val* 
ley), counties, and in the Deschutes River. 

In California, it has been collected in Siskiyou (Butte Creek, 
Sisson), Shasta (Lake Helen, Manzanita Lake, Lassen Peak, Fall 
City Mills, Fall River, Deer Flat), Modoc (Pine Creek near Alturas, 
South Fork of Pit River near Alturas), Plumas (Hot Spring Val- 
ley, Willow Lake), Tehama (Mineral, Black Butte, Boomer Lake, 
Battle Creek Meadows), counties. 

In Nevada, it has been reported from Lake Tahoe and from 
Maggie Basin and Annie Creek near Carlin. 

In Idaho, it occurs in Bonner (Sand Point, Hope), Kootenai 
(Coeur d’Alene, Mount Carlton), Adams (Indian Valley), Valley 
(Payette Lake, McCall, Lardo), Lemhi (Lemhi Mountains at 5,400 
feet), Custer (Sawtooth, Pettit Lake), Blaine (Guyer Hot Springs 
near Ketchum), counties, and in the Salmon River Mountains at 
8,000 feet. 

In Utah, it has been found in Salt Lake (Fort Douglas, Salt Lake 
City, Murray), Utah (Provo), and Wasatch (Provo Canyon, 
Wasatch Mountains), counties. 

Habits. — Rana pretiosa is found abundantly in the high moun- 
tain streams and small ponds left by the melting snow. It is 
strictly an aquatic frog and is seldom found any distance from 
water. 


Rana boylii boylii Baird 
California Yellow-legged Frog 
Plate 22, figure 1 

Rana boylii Baird, Proc. Acad. Nat. Sci. Phila., VII, 1854 (1856), 
p. 62 (type locality, California, interior, [probably El Dorado 
County]); Baird, Rep. Pac. R. R. Surv., X, Pt. IV, 1859, p. 12; 
CooPESR, in Cronise Nat. Wealth Calif., 1868, p. 486; Cooper, 
Proc. Calif. Acad. Sci., IV, 1870, p. 64; Cope, Bull. U. S. Nat. 
Mus., No. 34, 1889, p. 444, fig. 116 (part); Boulenoer, Ann. 
& Mag. Nat. Hist., Ser. 6, VIII, 1891, p. 463; Stejneger, N. 
Amer. Fauna, No. 7, 1893, p. 226; Dickerson, Frog Book, 1906, 
p. 221, pi. LXXXIV, figs. 1, 2, 3, color pi. II, fig. 7; Van Dbn- 
BURGH, Proc. Calif. Acad. Sci., Ser. 4, 3, 1912, p. 169; Boulenger, 
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Ann. & Mag. Nat. Hist., Ser. 9, HI, 1919» p. 411 (part) ; 
Boulbnger, Proc. Amer. Acad. Arts & Sci., LV, No. 9, 1920, 
p. 469 (part) ; Grinnbll & Stoker, Animal Life in the Yosemite, 
1924, p. 663. 

Rana pretiosa Yarrow & Henshaw, Ann. Rep. Chief of Engineers 
for 1878, Surv. W. 100th Merid., App. NN, 1878, p. 210 (part) ; 
Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 186 (part). 

Rana packyderma Cope, Proc. Acad. Nat. Sci. Phila., 1883, p. 25 
(type localities, McCloud River [at Baird, Shasta County,] Cali- 
fornia, and Ashland, Oregon) ; Townsend, Proc. U. S. Nat. 
Mus., X, 1887, p. 241. 

Rama boylii boylii Camp, Univ. Calif. Publ. ZooL, XVII, No. 9, 1917, 
pp, 117, 123; Grinnbll & Camp, Univ. Calif. Publ. Zool., XVII, 
No. 10, 1917, p. 146 ; Stejneger & Barbour, Check List N. Amer. 
Amph. Kept., 1917, p. 36; Stoker, Copeia, 1923, No. 114, p. 8; 
Pratt, Verteb. Animals of the U. S., 1928, p. 183; Stejneger 
& Barbour, Check List N. Amer. Amph. Kept., 1923, p. 34; 
Stoker, Univ. Calif. Publ. Zool., XXVII, 1925, p. 245. 

Description . — Size small; head broader than long, depressed; 
snout rounded, projecting beyond mouth; canthus rostralis distinct; 
loreal region concave; nostrils nearer to tip of snout than to orbit; 
distance between nostrils equals interorbital width. Interorbital 
width less than width of upper eyelid. Tympanum small, distinct, 
covered with small tubercles, about one-half diameter of eye. 
Fore limbs moderately robust; digits rather long, first and second 
equal, third much the longest; no lateral fold along sides of fingers; 
subarticular tubercles small or moderately large, rounded, promi- 
nent; outer metatarsal tubercles elongate, prominent, inner meta- 
tarsal tubercle rounded, somewhat obscure; web full, extending 
to tip of longest toe. Skin rugose, covered with warts or tubercles 
on back and sides; posterior surface of the thigh covered with 
small tubercles; dorso-lateral fold obscure; sacral hump rather 
prominent; a well developed fold from lip to side of neck or 
shoulder. Vomerine teeth in two oblique series, widely separated 
anteriorly, between and a little behind the choanae. 

Color above grayish or brownish, clouded or with indistinct black 
markings on body and limbs. A light patch sometimes forming 
a band extends transversely between the eyes. Sides grayish, mot- 
tled with black. Under surfaces yellowish or whitish, gular region 
mottled or reticulated with black. Under surface of the thigh 
yellowish. 
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Measurements op 6 Specimens in the Colubction op the 
Calif(«nia Academy op Sciences 


Snout to vent 

80 

37 

44 

51 

53 

55 

Snout to orbit 

6 

6 

7 

6 

8 

8 

Width of head 

10 

13 

17 

20 

19 

20 

Interorbital width. 

Vertical diameter of 

3 

3 

3 

3 

3 

4 

tympanum 

2 

2 

4 

4 

3 

3 

Fore limb 

18 

18 

27 

30 

33 

35 

Hind limb 

51 

62 

86 

88 

93 

100 

Length of tibia 

17 

21 

26 

30 

28 

33 

Length of foot 

15 

16 

27 

27 

27 

30 

Distribution, — This frog has 

been 

found only in 

Oregon 

and 


California. 

In Oregon, it seems to be confined to the southwestern part of 
the state, where it has been taken in Douglas (Camas Mountains, 
Drain, Umpqua River, Deer Creek near Roseburg), Jackson (Ash- 
land), and Curry (Harbor), counties. 

In California, it occupies the northern half of the state, except- 
ing the high Sierra Nevada where it is replaced by /?. b, sierrce. 
It has been collected in Humboldt (Elinor, Carlotta, Alton, Cudde- 
back), Trinity (eight miles east of South Yolla Bolly Mountains), 
Shasta (Sweet Briar Camp, Baird), Tehama (Mill Creek, near Te- 
hama), Plumas (Quincy), Mendocino (three miles south from 
Covelo, Cahto, Laytonville, Sherwood, six miles north from 
Willits, Willits, three miles south from summit of Mount San- 
hedrin, Usal Creek, Ukiah, Gualala), Glenn (Winslow, Fruto), 
Butte (Chamber’s Ravine near Oroville), Yuba (Bullards Bar), 
Sonoma (North Fork of Gualala River, Skaggs Springs, eight miles 
west from Cazadero, Camp Meeker, Freestone), Solana (Vaca- 
ville), Yolo (four miles west from Winters), Contra Costa (near 
Mount Diablo), Napa (Calistoga, Luscol, Napa Junction), Marin 
(Camp Taylor, Tocoloma, Lagunitas, Muir Woods, Mount Tamal- 
pais. Mill Valley, Fairfax, Paper Mill Creek, San Anselmo, Phoenix 
Gulch), El Dorado (Fyffe at 3,600 feet), San Joaquin (Corral 
Hollow, near Tracy), Merced (Sweeney’s Ranch, near Los Banos), 
Mariposa (three miles northeast from Coulterville, Coulterville, 
Pleasant Valley at 6,000 feet, Sweetwater Creek two miles soutli- 
east of Feliciana Mountain at 3,800 feet), Fresno (Kings River, 
Dunlap, Hume), Kern (Fay Creek at 4,100 feet, six miles north 
from Weldon, Kern River near Bodfish, Kemville), Mono (Mono 
Lake at Farrington’s), Alameda (Berkeley, Oakland), San Mateo 
(San Andreas Lake), Santa Clara (Palo Alto, Stanford University, 
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Berryessa, San Jose, Steven’s Creek, Los Gatos, Coyote Credc), 
Santa Cruz (Boulder Creek), San Benito (The Pinnacles), Mon- 
terey (Abbot’s Ranch, Arroyo Seco), and San Luis Obispo (Santa 
Margarita), counties. 

Habits . — This little frog inhabits the slow-flowing streams of 
the coastal areas, and may be found in considerable numbers in 
the semi-permanent pools, formed as the streams become low at 
the end of the rainy season. 


Ran a boylii sierra? Camp 
Sierra Nevada Yellow-legged Frog 
Plate 22, figure 2 

Rana. preiiom Yarrow & Henshaw, Ann. Rep. Chief of Engineers 
for 1878, Surv. W. 100th Merid., Append. NN, 1878, p. 210; 
Yarrow, Bull. U. S. Nat. Mus., No. 24, 1883, p. 186; Stbjneger, 
N. Amer. Fauna No. 7, 1893, p. 226. 

Rana aurora Stbjneger, N. Amer. Fauna, No. 7, 1893, p. 225 (part). 

Rana boylii sierrm Camp, Univ. Calif. Publ. Zool., XVII, 1917, p. 
120 (type locality, Matlack Lake, 10,500 feet altitude, two miles 
southwest of Kearsarge Pass, Sierra Nevada, Inyo County, Cali- 
fornia) ; Grinnell & Camp, Univ. Calif. Publ. Zool, XVII, 
No. 10, 1917, p. 146; Stejnbgeir & Barboitr, Check List N. 
Amer. Amph. Kept, 1917, p. 36; Pratt, Verteb. Animals of 
the U, S., 1923, p. 183; Stejneger & Barbour, Check List N. 
Amer. Amph. Kept, 1923, p. 34; Grinneill & Storer, Animal 
Life in the Yosemite, 1924, p. 663; Storer, Univ. Calif. Publ. 
Zool, XXVII, 1925, p. 263. 

Rana boylii Boulengbr, Proc. Amer. Acad. Arts & Sci., LV, No. 
9, 1920, p. 469. 

Description . — Same as for Rana b. boylii^ from which it differs 
in structural characteristics, having a shorter hind leg and the 
tympanum less tubercular. 

Color above dark brown, with numerous black and yellowish- 
brown spots on head, body and limbs. Lips yellowish mottled with 
brown. Posterior surface of thigh yellowish, giilar region clouded 
or mottled with black. The white head markings characteristic 
of R. b. boylii are absent. 
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Mbasuribments op 6 Specimens in the Collection op the 
California Academy op Sciences 


Snout to vent 

38 

42 

46 

58 

61 

72 

Snout to orbit 

6 

7 

7 

7 

10 

9 

Width of head 

13 

16 

18 

20 

23 

26 

Interorbital width 

Vertical diameter of 

2 

3 

3 

4 

3 

5 

tympanum 

2 

2 

2 

3 

4 

6 

Fore limb 

23 

26 

30 

32 

40 

40 

Hind limb 

61 

72 

82 

92 

115 

122 

Length of tibia 

20 

22 

27 

29 

37 

40 

Length of foot 

20 

22 

26 

26 

35 

38 


Distribution . — ^This subspecies, as restricted by Camp, occupies 
the higher regions of the southern half of the Sierra Nevada, 
where it has been collected in El Dorado (Fallen Leaf Lake), 
Tuolumne (Young Lake at 10,000 feet, Tuolumne Meadows at 
8,600 feet, Evelyn Lake, head of Lyell Canyon, at 9,700 to 10,500 
feet, Vogelsang Pass at 10,450 feet), Mariposa (Sunrise Trail 
crossing of Sunrise Creek at 7,500 feet, Vogelsang Lake, Porcupine 
Flat at 8,100 feet, Lake Tenaya, Mono Meadows, one mile north 
of Peregoy Meadow), Madera (Chiquito at 9,800 feet), Inyo (Mat- 
lack Lake at 10,500 feet near Kearsarge Pass), and Tulare (Taylor 
Meadow at 7,000 feet near Kern County line, Jackass Meadows at 
7,500 feet. Monache Meadow, Ranshaw Meadow at 8.800 feet, 
Whitney Meadows at 9,800 feet, East Fork Kaweah River at 10,200 
feet, Mineral King at 7,500 feet, Whitney Creek at 11,500 feet, 
Halstead Meadows at 7,000 feet in Sequoia National Park, South 
Fork Kern River at Tunnel, Soda Springs, Volcano Creek, Crabtree 
Meadows, Manter Meadow at 7,000 feet), counties. 

Habits . — Found in the small lakes and ponds scattered about 
the high mountain meadows. 


Rana boylii muscosa Camp 
Southern Yellow-legged Frog 

Rana pretiosa Yarrow & Henshaw, Ann. Rep. Chief of Engineers 
for 1878, Surv. W. 100th Merid., App. NN, 1878, p. 210 
(part); Yarrow, Bull. U. S. Nat. Mus. No. 24, 1883, p. 186 
(part). 

Rana boylii mmcosa Camp, Univ. Calif. Publ. Zool., XVII, No. 9, 
1917, pp. 118, 123 (type locality, Arroyo Seco Canyon, at about 
1,300 feet altitude near Pasadena, California) ; Grinnell & 
Camp, Univ. Calif. Publ. Zool., XVII, No. 10, 1917, p. 147; 
Stejneger & Barbour, Check List N. Amer. Amph. Kept., 1917, 
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p. 36; Pratt, Verteb. Animals of the U. S., 1923, p. 183; 
Stejnbgbr & Barbour, Check List N. Amer. Amph. Kept., 1923, 
p. 34; Storbr, Univ. Calif. Publ. Zool., XXVII, 1925, p. 262. 

Description , — Same as for R, b. boylU, from which it differs in 
structural characteristics, in attaining a larger size and in having 
a broader expanse of web. 

In coloration there is a marked difference. Ground color above 
light gray or yellowish, with numerous black blotches or reticula- 
tion on head, body and limbs. Posterior surface of thigh rich 
yellow. Under surfaces yellowish or whitish, gular region slightly 
spotted or marbled with gray. 

Measurements op 6 Specimens in the Collection of the 
California Academy op Sciences 


Snout to vent 51 55 56 60 62 63 

Snout to orbit 9 10 8 9 9 10 

Width of head 20 23 22 25 24 30 

Interorbital width 5 5 5 4 5 5 

Vertical diameter of 

tympanum 3 3 3 3 3 3 

Fore limb 35 35 36 39 35 45 

Hind limb 96 103 105 119 107 125 

Length of tibia 30 33 34 35 35 40 

Lenjrth of foot 28 29 30 33 31 37 


Distribution , — This subspecies is known only from southern 
California, where it has been collected in Ventura (Nordhoff), 
Los Angeles (Arroyo Seco Canyon near Pasadena, Sierra Madre, 
Santa Anita Canyon, Little Rock Canyon, West Fork San Gabriel 
River at 3,000 feet, Little Santa Anita Canyon, Eaton’s Canyon in 
the San Gabriel Mountains, Mount Wilson, La Crescenta), San 
Bernardino (Barton Creek at 6,000 feet, Fish Creek at 6,500 feet, 
and Santa Ana River in the San Bernardino Mountains), and River- 
side (Snow Creek near Whitewater at 2,500 feet, Cabazon at 2,000 
feet, Hemet Lake, Palm Springs. Fuller's Mill at 5,600 feet, 
Schain’s Ranch at 4,900 feet. Strawberry Valley at 6,000 feet, and 
Keen Camp in the San Jacinto Mountains), counties. 

Habits , — Found more commonly in the boulder strewn streams 
of the southern California mountain ranges. 
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Rana catesbeiana Shaw 
Bullfrog 
Plate 23 

Rana maxima americana aquatica Catbsby, Carol., II, 1743, p. 
72, pi. 

RoAia boans Lacbpede, Hist. Quad. Ov., I, 1798? 

Rana cateabeiarua Shaw, Gen. Zool., Ill, Pt. I, 1802, p. 106, pi. 
XXXIII, (type locality, North America) ; Lb Conte, Proc. 
Acad. Nat. Sci. Phila., 1866, p. 423; Cope, Bull. U. S. Nat. 
Mus., No. 1, 1876, p. 32; Boulengbr, Cat. Batrach. Salient. 
Brit. Mus., 1882, p. 36; Hinckley, Proc. Boston Soc. Nat. Hist, 
XXI, 1882, p. 311, pi. V, figs. 1, 2, 7; Yarrow, Bull. U. S. Nat 
Mus., No. 24, 1883, p. 184 (part) ; Cope, Bull. U. S. Nat Mus,, 
No. 34, 1889, p. 424, fig. 108, pis. L, fig. 3, LI, figs. 4-8, LV, 
fig. 6, LXVI, LXVII (part); Carman, Bull. Illinois Lab., Ill, 
1892, p. 328; Rhoads, Proc. Acad. Nat. Sci. Phila., 1896, p. 
300; Stbjneger, Proc. U. S. Nat. Mus., XXIV, 1901, p. 212; 
Ditmars, Amer. Mus. Joum., V, 1906, p. 203, fig. 1; Cragin, 
Trans. Kansas Acad. Sci., VII, reprint 1906, p. 118; Dicker- 
son, Frog Book, 1906, p. 227, pis. LXXXVI, LXXXVII, 
LXXXIX, XC, fig. 278, XCI, XCII, XCIII, XCIV, XCV, XCVI; 
Strbcker, Proc. Biol. Soc. Wash., XXI, 1908, pp. 48, 61, 83, 
88; Strbcker, Baylor Univ. Bull., XII, No. 1, 1909, p. 9, Strbcker, 
Trans, Acad. Sci. St, Louis, XVIII, No. 2, 1909, p. 18; Strbcker, 
Trans. Acad, Sci. St. Louis, XIX, No. 5, 1910, p. 81; Hurter, 
Trans. Acad. Sci. St. Louis, XX, 1911, p. 61; Thompson & 
Thompson, Ann. Rep. Board Geol. Surv. Mich, for 1911, 
Herpetology Michigan, 1912, p. 59; Wright, Publ. Carnegie 
Instit, No. 197, 1914, p. 77, pi. XIX; Ellis & Henderson, Univ. 
Colorado Bull., XV, No. 6, 1916, p. 258; Strecker, Baylor Bull., 
XVIII, No. 4, 1916, p. 46; Stbjndgejr & Barbour, Check List 
N. Amer. Amph. Rept., 1917, p. 37; Boulengbr, Ann. & Mag. 
Nat. Hist, Ser. 9, III, 1919, p. 408; Wright, Bull. U. S. Bureau 
Fish. 1920, p. 6; Boulenger, Proc. Amer. Acad. Arts & Sci., 
LV, No. 9, 1920, p. 418; Evb»mann & Clark, Phys. & Biol. Surv. 
Lake Maxinkuckee, 1920, p. 643; Storer, Calif. Fish & Game, 
VIII, No. 4, 1922, p. 219; Pratt, Verteb. Animals of the U. S., 
1923, p. 181; Stejneger & Barbour, Check List N. Amer. Amph. 
Rept, 1923, p. 36; Storer, Univ. Calif. Publ. Zool., XXVII, 
1926, p. 276; Strecker, Contrib. Baylor Univ. Mus., 1926, No. 
2, p. 2, No. 4, No. 6, p. 8, No. 7, p. 5. 

Rana mugiena Merrem, Tentamen Systems Amph., 1820, p. 176; 
Gravenhorst, Rep. Mus. Zool. Vratislaviensis, I, Chelonia et 
Batrachia, 1829, p. 40; Dumbril & Bibron, Erp4tologie G4n- 
erale, VIII, 1841, p. 370; Wagler, Naturliches System der 
Amphibien, 1830, p. 203; Tschudi, Classification der Batrachier, 
1838, p. 79; Gunther, Cat. Batrach. Salient. Brit. Mus., 1868, 
p. 36; Wied, N. Acta Acad. Leop. Carol., XXII, 1866, p. 106. 
Rcwia acapularia Harlan, Silliman's Amer. Joum. Sci., X, 1826, p. 
69 (type locality, Pennsylvania); Harlan, Joum. Acad. Nat 
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Sci. Phila., V, 1827, p. 338; Harlan, Med. & Phys. Researches, 
1835, pp. 103, 221. 

Rama pipiens Harlan, Silliman’s Amer. Journ. Sci., X, 1825, p. 62; 
Harlan, Journ. Acad. Nat. Sci. Phila., V, 1827, p. 335; Harlan, 
Med. & Phys. Researches, 1835, pp. 101, 225; Holbrook, N. 
Amer. Herpetology, ed. 1, III, 1838, p. 81, pi. XV; Stoker, 
Mass. Rept., 1839, p. 235; Thompson, Nat. Hist. Vermont, 1841, 
p. 119; Db Kay, Zool. New York, III, 1842, p. 60, pi. XIX, fig. 
48; Holbrook, N. Amer. Herpetology, ed. 2, IV, 1842, p. 77, 
pi. XVIII; Baird & Girard, Marcy's Exped. Red River, 1853, 
p. 243. 

Rana comperaa Lb Conte, Proc. Acad. Nat. Sci. Phila., 1855, p. 425 
(type locality, Pennsylvania). 

Rana catesbyana Smith, Geol. Surv. Ohio, IV, 1882, p. 712. 

Description , — Head as broad as, or a little broader than long, 
depressed; snout rounded, projecting far beyond mouth; canthus 
rostralis indistinct; loreal region very oblique, slightly concave; 
nostril about equidistant from eye and tip of snout, or a little nearer 
to eye; distance between nostrils a little greater than interorbital 
width. Interorbital width less than, or equal to, width of upper 
eyelid. Tympanum large, distinct, nearly smooth, nearly as large 
as eye in females, larger in males. Fore limbs robust; digits rather 
long, first as long as, or a little longer than, second, third much 
the longest; a slight fold often present along sides of fingers; sub- 
articular tubercles small or moderately large, rounded, fairly 
prominent, single; no tarsal fold; inner metatarsal tubercle elon- 
gate, indistinct or fairly prominent; no outer metatarsal tubercle; 
web full, one phalange of fourth toe free. Skin smooth, or with 
few or numerous granulations, small warts, or ridges on back and 
sides of body and posterior surface of hind limb; no dorsolateral 
fold. A strong fold present from above and behind tympanum 
to side of neck or shoulder. Vomerine teeth in small groups or 
short oblique series between or slightly behind the choanae. 

Color above yellowish, grayish, greenish, or brownish-olive, un- 
marked or more or less clouded, marbled, spotted, or dotted with 
darker gray, brown or black. Dorsal surface of limbs may or 
may not be cross-barred with darker coloring. Posterior surface 
of thigh usually marbled with gray or brown. Ventral surfaces 
white or yellow, often marbled on chin, throat and limbs with 
gray or brown. 


September 16. 1928 
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Measurements of 6 Specimens in the Collection of toe 
California Academy of Sciences 


Snout to vent 

78 

90 

106 

108 

108 

114 

Snout to orbit 

12 

14 

17 

16 

17 

17 

Width of head 

28 

33 

40 

36 

38 

41 

Interorbital width 

6 

5 

6 

5 

7 

6 

Vertical diameter of 







tympanum 

6 

8 

8 

8 

9 

9 

Fore limb 

46 

54 

61 

59 

64 

64 

Hind limb 

115 

144 

166 

165 

171 

183 

Length of tibia 

40 

46 

58 

57 

57 

58 

Length of foot 

44 

50 

60 

59 

58 

63 

Distribution. — The 

common 

bullfrog 

of the eastern 

United States 


has been introduced into California and Idaho, and is common 


near Boise, Ada County. In California, specimens have been 
recorded from Sonoma Creek, El Verano, and Agua Caliente, 
Sonoma County, and from Mockingbird Lake near Riverside. 

Habits . — ^The Academy’s specimens from Idaho were taken in 
small pools along the banks of the Boise River. 
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rn t tt<f . Bullfrog 

'.»ll«rte<l ii-HV Hoi^« . Ada Idaho. .Xhout natural size 



1M)EX 

Principal i)a^v rt^fcrence in heavy face type 


Ainaxyrus nielancholicus 
Amblystoma californiense . . 
decorticatuni .. . 

cpixanthum 

niacrodactyluni 

niavortium 

mavortiuni californiense 

nehulosuin 

obscurum 
l>ar()ticuni 
proserpine 
tenehrosiim 
t ij>:rininn 

tijiTinuni californiense 
1 risruptiim 
Ainl)ystoma 

californiense 

decorticatuni 

erisat iim 

(‘piscopuni 

epixanthuni 

fasciat uni 

in^ens 

liirida 

luriduni 

niacrodactyla 

niacrodaclylnni 

inaculaliim 

malvortia 

nialvortiuin 

niavortium 

niavortium califoi'iiiense 

Tiebulosum 

jiaroticum 

proserpine 

imnctulatuni 

rubruni . . 

tencbrosuiii 

ti^rina 

tiR’riniim 


PACE 

97 

88 

.. . 28 

29 

.. 29 

88 
84 

. . , 88 

84 
2(1 
82 
:p; 
• >»} 
84 
84 

. . 2(1 
82, 88 
12, 2(1, 28 
87 
8 ;; 
29 
82 


81 


29 

11. 12, 18, 2b, 29, (IS 


82 

11. 12, 18, 1(1, 2(1, 2S 



11, 12, 18, 14, 2(1, 81 



J46 CALlFOh^NIA ACADEMY OF 

SCIENCES [Or. Pai'Krs 

PACE 

Ambystomidae . 

. 21, 25 

Anaides ferreus . 

. fib 

iecaiius 

fifi 

lugubris 

71, 74 

Aneides .. 

. 41, 05 

ferrous 

11, 12, Id, ir>, 00, 69 

flavipunctatiis . .. 

11, 66, 71 

iecanus . .. 

. 21), Gfi. G8 

lu^?uhris ... . 

72 

lujj’uhris farallonensis . . 

11, 10, 00, 71 

lujruhris lu^ubris i 

i1, 10. 00, r>7. 09, 71, 72, 75 

Ascapbus 

79 

truei - 

11, 12, Id, 79, H2 

Aiitodax ferrous 

(i9 

iecanus 

00, OS 

luixubris 

.72, 7 1 

Hatrachoseps 

11 

attenuatus . . 

4 : 1 , 47 

attenuatus attemialu- 

11. Id, k;, ^12, 17 

attenuatus cataliiue 

4S. 49 

attenuatus cau(latu< 

12. 10, 42 

attenuatus leueo]uis 

11, 14, 42, Id 

attenuatus major 

11, 42, :>:) 

attenuatus pacidcus 

11 , 10 , 42, 15 

cataliiue 

IS 

caudal us 

42 

leuco])us 

Id 

majoi- 

50 

ni^riventris 

4S 

])aci ficus 

45, 48 

Bufonida* 

78. 89 

Bufo 

89 

Rufo alvarius 

11, 11, !H), 168 

anoinalus 

97 

beldinjri 

101 

borealis balophilus 

95 

Ix^reas . 

90, 91 

boreas boreas 11,1 

2, 1 ;:, 14, 10, 9.), 91, 9d, 1M; 

boreas balophilus 

11, 14, 15, 90, 91, 9d, 94 

boreas nelson i 

94 

canorus . 

11, IH), 99 

cbilensis . 

... 94 
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coccifer 

• oognatas 

cognatus californicus 

cognatuB cognatuB 

columbienBis 

columbiensiB halophiluB 

compactiliB 

dipternoB 

dorBaliB 

frontoBUB 

halophiluB 

lentiginoBUB americanus 
lentiginoBUB cognatus ... 
lentiginoBUB frontoBus . 
lentiginosQS woodhousei 
lentiginoBUB woodhouBii 

levifrons 

znicroBcaphuB 

pictuB 

punctatuB 

specioBus 

woodhousei 

woodhousi 

woodhousii 

Bullfrog 

Camarataxis maculata 

Chondrotus decorticatus 

parotieuB 

tenebroBus 

ChorophiluB nigritus 

nigrituB triseriatUB 

septentrionaliB 

triseriatUB triseriatus .. 

Cynops torosus 

Desmiostoma maculatuxn 

Dicamptodon 

Dicamptodon ensatus 

DiemyctyluB torosa 

toroBUB 

DiscogloBsidae 

DromoplecturuB anomalus 


PAGE 

101 

106 

11, 90, 107 

11, 18, 14, 90, 105, 106 

90, 94 

94 

13, 14, 90, 97 

106 

102 

108 

91, 94 

108 

106 

103 

108 

103 

97 

91 

91 

-11, 13, 14, 15, 90, 100 

97 

103 

103 

11, 18, 14, 90, 102 
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S3 

28 

26 

37 

119 

119 

119 

119 

23 

33 

26 

11, 12, 13. 86 

22 

22 

78, 79 

98 


Scptonbar 16, 19S8 
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Ensatina 41, 69 

croceater 11, 16, 60, 62, 65 

eachscholtaii 11, 12, 13, 16, 67, 60, 62 

Epirhexis longipes 130 

Eurycea platycephala 76 

Frog, California Red-legged 129 

California Yellow-legged 136 

Leopard 121 

Nevada 126 

Northern Wood 132 

Sierra Nevada Yellow-legged 139 

Southern Yellow-legged 140 

Western Spotted 133 

Western Wood 127 

Helocoetes clarkii 118 

triseriatus 118 

Hemidactylium paciiieum 46 

Heredia oregonensis 60 

Heterotriton ingens 31 

Hydromantes 76 

Hydromantes platycephala 11, 76 

platycephalus 76 

Hyla no 

Hyla affinis 110 

arenicolor 11, 13, 14, 16, 110, 115 

cadaverina 114 

copii Ill 

curta 114 

nebulosa 114 

regilla 11, 12, 13, 14, 15, 16, 113 

regilla laticeps 114 

regilla regilla 114 

regilla scapularis 114 

scapularis 114 

scapularis hypochondriaca 114 

triseriata 118 

Hylidae 78, 110 

Hyliola regilla 114 

Hylodes maculatus 118 

Litoria occidentalis 114 
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Molge torosa 

Newt^ Pacific Coast 

Notopthalmus torosus 

Plethodon 

crassalus 

croceater 

elongatus 

ensatus 

eschscholtzii 

flavipunctatus 

i^anus 

intermedius 

oregonensis 

Vandyke! 

Plethodontidfe 

Pseudacris 

triseriata 

Rana 

agilis aurora 

aquatica 

areolata areolata 

aurora 

aurora aurora 

aurora draytoni 

aurora draytonii 

berlandleri 

boans 

boylii 

boylii boylii 

boylii muscosa 

boylii sierrse 

cantabrigensis 

cantabrigensis cantabrigensis 

cantabrigensis latiremis 

catesbeiana 

catesbyana 

conspersa 

draytoni 

draytoni draytoni 

draytoni onca 

drasrtonii 

flsheri 

halecina berlandieri 

halecina halecina 


PAGB 

28 

22 

22 

41, 61 

68, 64, 72 

63 

11, 62, 55, 66 

60 

60 

60 

66 

12, 13, 16, 52, 66, 67 

67, 68, 60 

- 12, 62, 57 

21, 40 

110, 118 

IS, 14, IIS 

120 

127, 130 

121 

123 

127, 130, 139 

12, 13, 16, 121, 127 

130 

11, 16, 121, 129 

123 

142 

136, 139 

11, 13, 121, 136, 139, 141 

11, 121, 140 

11, 121, 139 

12, 121, 132 

12, 132 

132 

13, 121, 180, 142 

143 

143 

130 

130 

126 

129 

126 

123 

123 
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lecontii 180 

loniripes 180 

maxima americana aquatica 142 

mugiens 142 

nigricans 130 

onca 14, 120, 126 

oxyziiynchus 123 

pachyderma 137 

palustris 123 

pipiens 11, 12, 18, 14, 120, 121, 143 

pipiens brachycephala 123 

pretiosa 11, 12, 18, 14, 16, 121, 188, 187, 189, 140 

pretiosa luteiventris 134 

pretiosa pretiosa 134 

scapularis 142 

septentrionalis 130, 184 

temporaria aurora 127, 130 

temporaria pretiosa 130, 183 

utricularia 123 

virescens 123 

virescens brachycephala 123 

virescens virescens 123 

Virginia 122 

HanidsB 78, 120 

Ranodon olympicus 39 

Rhyacotriton 26, 38 

olympicus 12, 89 

Salamander, Alaska 42 

Black 66 

British Columbia 28 

California Yellow-dotted 71 

Clouded 69 

Coronados Islands 43 

Del Norte 66 

Farallon Yellow-dotted 74 

Garden 60 

Island 45 

Long-toed 29 

Mount Lyell 76 

Northwestern 26 

Olympic 89 

Pacihc Giant 86 

Red 60 



Ho. W 


AMFHIBUN8 OF WS8TSBN NORTH AUBRICA 


151 


Sierra 

Slender 

Tiger 

Washington 

Western Red-backed 

Salamandra attenuate 

Beecheyi 

granulosa 

ingens 

lugubris 

lurida 

tigrina 

Salamandridae 

Scaphiopodidae 

Scaphiopus 

bombifrons 

couchi 

couchii 

couchii varius 

dugesi 

hammondi 

hamtnondi hammondi 

hammondii 

hammondii hammondii ... 

intermontanus 

rectifrenis 

stagnalis 

varius 

varius rectifrenis 

varius varius 

Siredon gracilis 

lichenoides 

tigrina 

Spadefoot, Sonoran 

Western 

Spea bombifrons 

hammondi 

hammondii 

hammondii bombifrons ... 
hammondii hammondii ... 
hammondii intermontana 
stagnalis 


PAGE 

63 

47 

81 

67 

62 

47 

22 

22 

81 

71 

81 

31 

21 

78 , 83 

83 

84 

88 

14 . 16 , 88 , 84 , 87 , 89 

84 , 88 

84 

85 

86 

11 , 12 , 13 , 14 , 16 , 88 , 84 , 89 

86 

86 

87 

86 

87 

88 

86 , 88 

88 

82 

84 

87 

84 

84 

84 

84 

86 

86 

86 

84 



X52 CAUFOBNIA ACADEMY OF SCIENCES (Oc. Fapsm 

PAGE 

Spelerpes platycephalus 76 

Taricha Uevis 22 

lu^bris 72 

torosa 22 

Toad, American Ribbed 79 

Arroyo 107 

California 94 

Giant 108 

Great Plains 105 

Northwestern 90 

Red-spotted 100 

Rocky Mountain 102 

Sonoran 97 

Western Marsh 118 

Yosemite Park 99 

Tree-toad, Pacfic 113 

Sonoran 110 

Triton ensatus 86 

Ermani 22 

ingens 31 

lievis 22 

tereticauda 22, 71 

tigrinus 31 

torosus 22 

Triturus 22 

Triturus torosus 11, 12, 14, 16, 22 

Xiphonura jeffersonia 31 

tenebrosa 36 
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